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ELECTRIC SPRINKLER- THE LATEST 
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HOW' FILES ARE MADE BY iMPROVED 
MACHINERY 
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Feet Above tbe Earth 
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Pa^e Oia 
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Tli^ Chii^lTO Vl'rpi^kinp^ C'finipany l»oiiffht thp ■rinnplcte lAHISIAN A I“UKC‘HASK KXI'OHlTlOSi', 

w hit'll i‘U!<t oViT l^'lfly Million lIollsirM iHin>Htriirt 4 iEi'ri' in iin Etiiimritiiiiily Tor yon lo p^n^hii'^ 
Hyppllt's of pVrt^' kind :il oxtn^nii'ly loiv prl^'^'w. 

W LMtriH t]i& Jiirttf""! ra PFirLh, Our |»|>th.r f-OTBva ncred, nmlwc aru In a iH'kfLtEoih Jit nil tLEata duniil}' uny- 

tlilnn in, ihP ^fjM'binury nr Suuulj line. 



ivi.r.r’Titu \i. AIM' VII \ Tl s. 

A Mi]]](Hi Dcdljii^'i' u-ortli of 

liiHUl :is ui-w. 

R II 111 11 M" Oiiyoi'ii’il VVjj'r In i-tiKois 

from Nu. J l liF ryiHl,nyi.l C, M, 



Wlro, Nrt, 



U'ojll 
H to 



KIom- MiTfuEiiu' VVi'ii ( hi'i'pTuof 
Wh'f. U\ l:o tiUO.iUMl M- 

lj‘Hil Covi’i-od Ciililos, :i]] volt' 
and 

100 4 ft (10 |]Kml Tiiaaiiili^KL-'oiit 
I..ainiis 4 (HvictU ril for f unitor si’rv- 
jtvi oacll o uliij. 

2 ft ft pft lift now TiiviiTHli'sai'ul: 

Ijtiutpt:, lot Viiltjufv. S I'Enidlv 
lum'iT In ojilursil (filor><p Aniliof, 
<j}l’Oi‘Tip iiiuS Rohy. 

llftft.ftftft Xo. fllTl not'E'pftlf'lGR^ 

"Wval lionu-oof Sovkotti. KisuUHt. 
CLguTs: and Hi nu FIJI lids of oilivr 
itf.uiin- Wrlla for Miir ckiiiijiLi'lG 
lUi. 



MtVI i Ills, 

RO ^lolofa. ]‘ji imLtjjj fr-mi 1 (o 

40 IJ, p. Tllrsi' AluUsLH ivi'rv 

urivi] uiily diirliiir Uiv |i>]iosiOi,ni 
a 1 id j I n ' 1 1 rti V 1 1 1 ■! 1 1 1 y i iv j Vo 1 1- 
ttfry-s 110 to nOO- 

H>,ftOft,ftftft fnd of Sinn dll n1 

Bhivk 31 till GnLvjiii[3!Vcl ^Vrtnii;hl 
li'oii Fiiio: :i]mi HydrjuiUi" PE|a', 
iJttni liravy |p]fji', Mtvid rlvitvd 

liitio-p yi[.ilrul |>!pG, f'tm- 

ViTsr joint idfa'd oJiHt h'oll jiljiU, 
lUtr idpo and idjn’ uf uvtu'v tiutl, 

^ ajjMx \\u I rri TNGS! 

TItotissftlidu of t|n<iii fur siili'. 
JlOSld ilH TIVW. Alij-o rt t ( 1 1] of 

vvery tliiti. 

DOLTS, mms. LA(- 
snii Avs. i : h * 

I.ftftO tmiH BoltH.. Hfiiln. ipjiu 
T HI' t] 1 KH ')i ] I "-i and WiimII' 

t’TB. 

liiU TrjH'k ;iiLd l.i'VHT JilF'ks, 



LI Miii:it AMP iirn.nl \r. 

M V I iJtl \L- 

1 OOtOftO.OflO fi.'frt of ljS|iflit,v sell' 
aoHt'd j-Euiiliei' fi'tiHt tliv 

lioiL. .Vlsu Siisiii, l>iiorSp uiul 

BuUdlUjr Mati’rliil of f^vi-rv kind, 
fioud us .voiai' Id its for otii osti- 
iiiiiti^ ’iiV'i' Mill ?mVf you 
money* 

coxTKAc nms SI 

tpOHlO SlVfd ShriVPlS. 

ROft K(it| fti'ks, 

Ct'O MiiKOE'ks, Lull torn E4. Axes, 

I'ti'. 

500 WlJaiUFSirrowa, 

'ritnui^Jl mis of ■riihi'r itoiiiis: Ftir- 
iiiMim aiLil oiltEM' l^i|LiliJtiivor, 
1 [oinsobold Goods. S.id(t'l's, i'^lrn 
I’lxtiii^iuHlU'rs. Tiitiksc, Siifcw. 
Flacfs nnd T^faf." ['olos. Tionttiiij 
^rnlorliil. nnd In fni-t noy tLloj^ 
lUinmfjirttirvil. 



Wklir FOk <>l p AIM CIAL CA‘l AldEOLI; NIL fijio 

CHICAGO HOUSIC WfLE;CHlI4G CQ., W*st 3JtK amxA Iron Sts., Chiesgo 



A MRW A.XD LP-TO-llATt-: ROOK ON PRACTICAL CARVING. 

EASY LESSONS IN THE ART OF PRACTICAL WOOD CARVING 





tZma. Civfh. Vrk-t^, tLQft 

Hiiir Lvallu-r, Prleu* 

all €hjLritr» jjAltl. to any aildraa» 



£ 1 V FHKJi T. IIGDGSOX 

Author Iff "rrncOcml Vwpji of tiip Slrel Sqimrp,’^ ‘"Modera €rtf* 
iwu 1 ty '"is nil dvrs" ArvIlKi-vltiml llruivluji, "\Utidcru Ksfl- 
iiuiLfir,'" 'T'i>'to-l>LitL> lliird^vuuil LliiJMhvr,'' ctv. 

Tills ^vork, jHi-flHcmfl tn tlie- Art of IriivIlEjal CarvlnKn" 

l« prvpari'd In I ho F=:univ liuplij.', ou-slly no dvrs to ud sLylv of 
wrhlnif ttiuL lui^ lEiiiUv lilt tifimv of Ihi' nuihor iSO fttmtjus 

amoiiy;^ tti^ n'orkinj; iiii-n uf ¥]kii;Li»h spi-iiklnK vu\Ll1trlV5. 

Till* Itssonu tSNtm in this nt^r bnoK V'CiEiimtnct ac the vpiTf 

hr^dnaiin^ of carvinii^, and lead the youni; workman by cttHy 
atepa lhrouf?1k thB muttvM Of iho art. tllitll hu iif iible to turn 

out tvork Ot tt creditable vhiiractvr. The use nnd vaj'e oC curv*- 
iTrt' tnqJa are fflvotii nnd explained, rinil the [i^Ol^; d vjivriljcLl 
ant] Miiown by Etiu:ar>iu>.mE3, i^dii nivihialic at jiharnrmn^ nnd 

tinnlnji; E.bv I no In. AU siki-Li- i-kf »i tiplJEinvv» arc Rhou'Ek. d t'^ac r EUed , 
and lMusLralli.'J, for iicildliiK ihv ^vai'k, nnd for preparing the 
iikolii a Eld Til] iF>b I Eki? Up iliB vorvinnsr i'lkv viirluuJt -‘^tyivu uf 
carving are fully de-Hvrlbvd. riprh eih FIjU rnrvlnic. Chip f'arv- 
Inif. Inclined Carvin*;, Hcratch Carving. PlKurc Carving, Curving 
in Itvlivf, RinUnd t-TirvEiiix, utid Jnvvlry CUrVlnB. LCiiSOns aro 
el'’*"!! In oftvli one rti ih,.- sttvle-i. tutil alati a description of tlie 

Tim Is iiHod. nnd methodii of usEiqp Ihem. A chapter on tho 

kSlld9 of VOriid bvKt adaplod for lllv swvro! klhd* of vui'vInKa 
|a j^iven. ftlito a pbort irt^inlKe iin pi'opp-r pki-tlinyi'iii of kti-rflBU for 
Cut red M'nrk. sho^vIjiL- bm,v lo ha r tnun i Si-i nnd properly balance 
iprnaineiklaj donlpn for i-ri|'ved work- TIO"^ work i-^'inlolnM ilVer 

lino fine lUdsC ru I lOh'i. tv i 111 ii Jiumtirr of f u 1 1 - pnee pliileS, cm 
which ai'o d^rf1l^^ns juodo for uettnH workitikr ptirposfti^. tUup- 

trnlioTia of looL. showitiff Hhapou nnd npil nuinner of 

iHLhdEIIlk thrui. 

Thill E;i tlie IiphT bonk on v.arvlniir ever rnade fo help tllO 

yU'ung' Eind nihldikkum varwr. Tn ilie vouru; vEirvrT Lt is IndLs- 
iJiTunible. The II id cn.ri»'r wiu ftml kTiUVli In El that bf tiew 

anil suKlivstiVis arni lo the r iIj'iivtiTht duhJ ,ioiner4 whtk wlsh'^a 
to better his Condition, eusti mord tuiV, and esveUCe better 
work, ihi« tiook lit a m.-ecHalTy. 

Tlie hnok H InrKe, eontatnlnjT ;frio pn^op. -printed on esc cl- 
ient pHper„ wHI bou nd+ ha Jlda'ilTP'dy Bottvn up, u3id fikilnhcd 1n 
Ilia be^^t POPS* 1 1 lie Hi vie 

In the world, upc'ii lerrlpt oF prlL-e. S(?nJ for frop eatalag^ue 
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THIS is the GOODELL- PRATT CO/S 

Home Companion Tool Set 












ad. 















■jnz 






§ 0.0 b E_tL“ ATT' COW PAN 
COMKANIOM TiQliLS£T 



N 0 7 I 0 









It Ih rnt of ihu orrtlmii'y *^'niall-m’i;^eT’'' rjuatity, nor 1 m It a toy set, Jt ts & eompt^tft asnortm^Tit of 
HlrEctly tiJjrLi Rtadi^ luoJuj wtry jjiece of Ur^oiltill-Pru Lt qualils'i whjnti mtailH of ttn; Mffhest ^mdt ma- 
Wor k Oirir^h l[j aO'l ifOii-H’r ThJg ael will lawt n Ufttinip. fL c;f>ntalnu jua-t thiniSS you 

ntL'd anil liaii'u !iandy> IjOX in af pollBhdd lUirilivoDij. Thu tooln arn an followA: 



t lldtrhpt Ncran' Drlvur, (■ li 0 f^U 4 . 

1 Knti'hcl Sj'rpw Drii^r, 1 '^ Iiii'h. 

I Ham] Sliavr. 

1 T 1 ll 4 'k Kaw Friimp^ 

It Conr^a Taath lila^Ltri^ for Koma. 

Jt Klila Tartu liltnie* for Huma^ 
ft I'xtrn Hot* TaalH Pladaii fur puknie^ 
I l^iillHha^t Itona ^itw for Huiiif^. 

1 (pianH ('Httrr. 



1 Poeoboln 1lnnc]1«» .Autoniutlti itrUl. 

K lirllid for siinir fron^ 1-16 in 11-84* 

1 Uiilvfr^l Tiinil Itaiidla fur InildlnK: 

1 (Jouife* 1 Glintai, •* CUlf^l4* 1 Paamar, 
I Nt rrw Drliar, I i^aw, ^ Itrail-awlti. 
t Nall 

t iVirk I'unrh. 

1 Ka 4 ldl«»KH TIrira Funrh, 

1 Solid launch, 

1 Hit StoDr* 



P'J.^prrliitly nOnTdril f^n- U!io^ Rvarynna ullh ti morbanirol turn of mlml \V 3]1 a t p hOVihr 

In thr 11 - 00 .^ 1 :" .1 'kill' of loo^H l.tin-t In rapalilf- rf doLnjir ull ucvrls of odd JotfP- — trioln fioj orilinafEly found In 1 l 
U ouae^. and lUlt^ iitfli n not |i] tbfl umall hardvratD *)torp. ThSfl In Romelhtni^ entirely hrw^ and la a biff 

barEt^alri If r"l::ill(.Hl ul l\‘r nro. however. makinE' n pppcl^il riffcrr far ono Otohtb* uf a tfvl for oti]y 

4 <ri.(lO ( r:ipi r^-da*;€ lo br imM by iJurthaaer). Strnd lo-dny In 

GOODELL-PRATT COMPANY, Greenfield, Mass., UiA 
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Folds in Five 5econds 



Bold bf dftaJore genBTiJlj+ If iiol cA uJe In jrauf alt 7 wplt9. B 4 nd d«Aler'l 134m0. W£ WILL 8£]B YOU OST OlfE. 

Fulton rianufacturing Co. n. Elizabeth st., Chicago 



S TRONGLY made, 
beautifully fin- 
ished, both sitting 
and reclining posi- 
tions, folds up like 
a pocketbook /. 



The Price h 
Within the 

Reach 

of Eoerybody, 



THE FULTON FOLDING 60-GtRT 



Moat Modern, Practkal and GonTenient Type of 
— ChUd^'B Carriage. 





ar« the recog;ni£cd standard for accuracy^ woih- 
maoship^ design and finish* 'Whether you use tools to cam your daily 
bread or for amusement and relaz^ation from a different vocation^ it payi 
to use GOOD tools* You act a better quality of bread and a good deal 
more pleasure^ 

USE STARRETT TOOLS 

We make hundreds of different tools* Ours is the largest 
plantain the world where nothing but fine mechanical tools arc 
made* All these tools are fully described and illustrated in our 
Catalogue No- 17APj- which you may have by sending us 
your address* There is a good deal of valuable mformation 
in its t76 pages which it will pay anyone who uses tools 

to have* 

THE L. S. STARRETT COMPANY 

ATHOl^h MASS.t V* S, A* 

Thi.s One 








W87Y-440-4SW1 





MecKanical 

engineering 

TecKnical 



BOOKS 



You can jet any book published on Mechanics, Engineering, Electricity, Steam, Euels, 
Metal or Woodworking, and all the Individual Trades and Professions, infactany book 
on any subject, published in this country or Europe, that is obtainable, through the 

Popular MecKanics Book Dept. 

In tvery Mse in faU aII mAiling <fr £i:pre£s 

Any book desired can be earned by securing one «r more subscribers to PopuJir Mccitantes. Slate book wanted end 
we wilfii adviic you how many subscribers will secure tL This is a very easy way to gel the best books. 



ENGINEERING 

GAS ENGINES, ’With Iiistructlonfl for Care and 
\N' orbing of the Bjime. By G. Liecktield; truusinted 
by Geo. Ilk'LinoiifJ^ I'JO pilgetiL; iiiustruted ; 12iuo. ■ 
cloth. Fitc'p, To wliU'li has ln’'i?ti addt*t( full 

dlrectlcius for the liiaupjt^eLuent of oil oughjoti. 

Tll.li’TKIiN K\GI\E ITS TSE AND ABUSE. 
By H. MiiggiinJ. t^ina]! 12iuo. ; cloth: lUua- 

Pike, ^1, Ri-viSi'd uiid en|jir.c:oil iiy an 
expert eLglncer, I>i>nU In dotiJLI wUh the prind- 
p-ley iind iNii'tK of ii ii'aoiioEi iMigliio; dlrOL-iLuiiij for 
starting nii eagluc; use of gniige. try eucks, pTiiups, 
governor, sihlo vnlee^ rte^: ivnirr supfit^v; the holler, 
Itii Care nnd oijiiirtgonn'ii t ; nn.'lJusil^i H'f a good (Srirr- 
mnii; the rxigici^'i liandiiug u tmetloii ongliio. The 

b(X)k Is teeming with priii-tLenl points uml suEgotj- 

tloiiiq put [ii ve-i'y sliJipk' kinUllilge ■>U''l Very eCfi'etlvc 
tnumier. It fjlionkl Ijo In tin- handa of every man 
who rons 41 ti : let Ion (‘■ngJiH't The fanner ni]il enuiui' 
ery opeiutur, eapwittny, hhonbl not be without It. 

HANDBOOK OF HOI>KU\ STEA^t FlllE- 
ENGINES. Utffpei's EnEiueers' Huinty Bo 4 p|j aer* 
les.) Brice, The onty bciob of the khld 

ever publialLed In this country- Contiilns dej^crip- 
tloiis 4 iU'l lllustrtvtioiia of all th<‘ best lypee of Hteaiii 
ftre-eOEh»Cti+ iMul Eire intiups, InJectorM, pxi 1 i 90 raet&i'tj, 
insplr 4 ilrir!H. liytlraiille rnujs, ete.; and treut.^ more 
oxtenHlvety of Jlydranlleij than any other book on 
the market. 

SIHI'LE PROCESS FOR ESTIMATING THF, 
HOHSK 1*0 WEU OF STEAM ENGINES. By Ed- 
win Jrt, Kctler. M. E, Xew edition- Prtie, TFOe, 
Contnieis various metliodH of i,‘iitinuillug and 
eolcuiatlug the liorim> im^ver of lioilers ninl nngineR 
and nscertahitnE the tK.nvt'r refpilrcd to run line 
sbaft^j, luilb'lduul njiacLlm':^. ete., He. 

3IODKHN MACHINF 4 SHOP TOOLS. By W\ W, 
Vandei'voort* R'lrge S^o. ntJO pngcHi: G7il llliiMlrfi* 

tlon^j; cloth. IVSeCh $4. Just out. tlilsi "iimster- 

piece of the machine shop/’ 110 niachliitat can alToni 
to be wdtimut It. Trears thi'* subject of Jlodern JH 41 - 
cblne Shop Tintis In n cnnel^e nud eompreheiiiJlve 
manner. Earii tool 1-^ considered from the ftillow- 
lii^ jifilritg: F'irtit — Its^ eotifitriietloti with hlntu as 

to Its nianufacture; seeojid — Ita operation, proper 
niiinliinlaTlon and enre^ tiilrd— iiutrietmis [‘XimiriiieH of 
tlie work perfnrmi."d. A ij<»ok th whk h the sippten- 
tlcc will Ibid a iliorougli eonrwe of Instruct in ii. the 
lupchaiilc a valuable unanunl nf practice' nrd the 
Bilperlnteudt'tit atid foreman many valuable sogpes- 
tlont. In fact. It Is iTi all respeeta the most com- 
plete, concise ami. usefiil work over publishrul on 
the stthjccL Of Inealetiiable valne ns a wort of 
reforentc. In 34 ehapti'rs. 

PHAfTlCAJj €i\H ENGINEER. W^bat It Is 
and HOW To Bo It. Chith. rrlee, $1. 

BECOHD ROOK— VALVE SETriNG- By A. B. 
Low, l!LM.l pages; qtJiirtn; NtHT eovt'rs. PrlcOj fiOe. 
For thf‘ use of marine engineers. 

AVAT'EU AVHEEI^S- By A. B. Cullen. C3 pages: 
12 plates; quarto; l■k■|th. prlee^ $2. Of all the booki? 
on Famps and Hydraulic Motors thU Is one of the 



most practlenl. Trents of the eoustrnctlQU of horb 
£ontal ftud vcrtlecil water wheels. 

CO-MPRE?^S«Ell AlH; ITS PHODrcTinsr, 
USES AND AJ*PLlCATION,S. By Gardner U. 
illseox, M. E. 4th editlouj revised and enlarged: 
S£0 p.'igofi; n45 ii lust ra tlnin^; eloth. Price, 

The mosit thoi'oiigh ,and ct>mprelicnalvc' tretitlse on 
the subject of cuinpressed air tliat baa ever been 
published. Well pilnted anil suListiUntiaJ. No ptiaae 
fif The Pubjoet Ifi omitted. Ls a eouiplete coiiTpen- 
dluiu iii ltd flia pter^ii valuable for ri-fen.‘nce uud for 
study. Cantenls; The physical and operative prop- 
erties of air ftoiij a vaeuitm to its ilquhi state: jtts 
theriuo-dyuamles; coiiipressb.ni, trniisuilssloii find 
uacB ns a motive power iu operation of stationary 
and portable machliiery iu cuigiueerlug, miulug and 
inaTiitfaetiirlng work; air tools; air IlftHt; piiuitdiig 
tjJ! wjilifr, 4icliiK utul oils; tliC air blast for cl 04 itali]g 
4:iud painting: the saml bhist aud its work: ami the 
mimiTcais appUanees In wlileli compressed air is a 
most ronieiili'iit and tvuTJonilcal transmitter of 
power for mcihaulcal work, railway prfiiiiilslon, re- 
frigeration aiid the vavlcina Uses to Which com- 
pressed air hu¥ been appiU'd. Contains a list of 
I'latents on miiipri'ssed, air fi'om 1873 to date, and 
4b tallies of the physical properties of air, its eoni- 
pressliNit, (xpnnslriii ninl the vrilnun-'S required for 
varSoTiis kinds of w'ork. 



ELECTRIC’ VIj ENGINEERING FOH FLEC- 
TlllC LIGHT ARTISANS ANIJ STLIJENTH. By 

Silngo aiid Brooker, fl4ti lllusiratloua; Uitim, Price. 

Thh new and revised edition contuhis 4ill 
ibiltt ami fofninhie relatluif to tlila branch of elec- 
trlcjll u]}pJic4itioU. 



ENGINEERS' I-RACTICAL TEST* Actual U\it. 
fix4i.^ itudies; Stiff fitik elolli. Price. ?1, A guide 
for all tiiei) hi or 4tt>uut pou'er plants. JudiflpeuHa- 
lUe to engtiieerg, mcelirinEcH, machlnist-s. flremchi 
etc. Toils bow' boilers ami cngliicii i^lioald be rmt Hi- 
nged. All about gas engtiieK, engineers* lloenae ex- 
amination questions and onawers. 





HECHANICAL ART-S SIMM/IFfED. By D. B. 
Dixon, romp. 4L57 pages; nctnai y|ze, 8>!4xS^ Inches; 
lllustraUtins. I*rlce, ^1.50. With an iiiipcudlx cob- 
tabilug a thorough olrctrleal department, an ex- 
hmiatlvo triunJi^o on lee faaktng and a large collec- 
tion of niluccliuTii'cius pruclieat ex4iiaple44. A thor- 
ough and original reference book for arehltPCte, Iron 
workers, boiler-makers, contractors, elvil and me' 
chaulcai cnglncen, firemen and Ic^ taacblne vacn. 





SIMPLE 

RELIABLE 

PRACTICAL 



No Electrician 
Needed to Install 
or Operate 



Lar^e Outfits 
for Any Size Place, 
Launch or Yacht 




ALL OUR 

OUTFITS COM- 
PLETE IN 
EVERY DETAIL 



Very Best 
Materia] 
Used 



Light all the Time 
as Every 
Outfit Includes a 
Storage Battery 



KO, i aU^LIGIIT OUTFIT FOR MOUKTAIK Al^D SHORE 

COTTAGES OR SMALL HOMES, MSO. EVERYTHING INCLUDED. OTHER SIZES TO $l,S00 

VHE GAB. GASOIIiIITBI Oa HTBaM SNGtN'Bfi TtmUTaHlED £ 5 TVE PLITTTTT POWER 
TOR SAWIl!!^- WOOB, FRUPIMG WATER. REFRIORRATION^ ICB MAKING. ETC. 

FOR INTERRSTING AKD VALUABLE PEINTED MATTER. APURESS 

EltcMc UjM Dept. R.ICH ARDSON ENGINEERING CO.. Hutbrd, Conn. 



.W%n%nm««n«w«w«m%«»«(nmiMn«nsiLnuL'n«mi«L««%iL«iLViiiniinMiniai«nm'«mmbiinvuiiui«s 



If You Like “Pop.” Why Not Send it to a Friend 

FOR ONE YEAR? 



Cannot f^il to please any man aod 
will please htm for twelve months 



Fill fn addre^ and mall 



S POPULAR MECHANICS, Joarnal Buildin?, Chicago 

I 



I 

t NAME — 

I 

S STREET- 
t QTY 



Send youT Magazine one y»r, commencing with the month of- 



STATE 



and notify party named above that the ^obscription has been paid for, and Is sent with the compfi* 



meats of 



with One Doftar at our risk, p 
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SUCCESS SUR 



Is made from 
Patents than from 
any other class of 
Investmenb. , , 



IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 



THC; FIRST STEP 

If you mndo an Invention and oontemplato applying for a patent, the first 

point la to le.xrn wlietlier your idea is new and patentatJJen l>o not depend on the fact 
that you or your friends have never aeen anything of the kind. Fend us a penoil 
drawing, showing pialnly your Invention, and write out a description of its eon- 
sh'uetlon and operation, as well as you can. If jon havo a model, send It Instead of the 
drawing. We will compare your sketch or model with all patents issued in the United 
States for inventions resembling yours, and for inventions in which similar jneehniUcal 
cons true tfons or principles are used. If a patent is foun*i for an invention exactly 
like or closely reBembling your idea, we will seud you ^ '^opy of such a patent, 
if notliing is discovered to prevent getting a potent for your iiiveJitlon we will so 
advise you. 

The charge for this service, unless otherwise agreed uprn by special arrangement, 
is five dollars. This oxaminoUoa 1^ an important step in connection with every 
patent application and requires grtat care and skill. An incompetent attorney may 
overlook a patent which closely resembles or completely anticipates your invention, or 
he may not know where to look, A dishoncBt attorney will purposely fall to find an 
anticipating patent In order that he may get the fee for preparing the applicatlom 
The inventor is the loser in either case, 

■ WHAT A PATENT COSTS 

Opinion as to oovdty and patentability of an bvcntloQf jffer thorough exAminAiion 

of United States patent . . . ^ , , . . . . .... 5 .00 

Preparing olflccal drawing — one sbeet^ ..... ,,,,,, 5. QO 

Preparing OatlL» PetiUoa^ Specification and Claims 15.00 

First Govercuneat Fu 15 .00 j 

Prosecuting application for patent ...... .... .......... 10 .00 

Total Cost of application, first Government feCf ofiidaJ drawingt peeparing all papers 

and pnurctiting application in Patent Office ... ..................... ....... . 45.00 ^ 

Ttthiu six months after the application has been altowedr the Government charges a 

final fee of 20-00 

ThtUi the total co&t of a patent for a simple fnventioa is- ........................ . 65.00 



Intricate inventtom cost mote to patent^ hot we wiU state tLe exact in 
advance ia each ca&e* We assist out clients in scliiag and promotmg theh patents 
without advance charges* 



POPULAR MECHANICS PATENT BUREAU 

Main Journal Butldin^p OKIca^Ot llltnois 

Aitoclite Ofnuf t WASHINGTON^ D. C., LONDON, BERLIN and other lar^e cltits. 
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ABSOLUTELY FREE! 

Witlhout Money— WitKottt Price 

R.EAD! READ I READ! 

are determlnf^ 
to f^ecure 100,0t)0 more 
users of our WOXDtlR- 
FUL BLUING^ anrl to 
do it irmnediately^ We 
have rull,v decided to 
make this unlicarcl of 
offer. Here it ifi; To 
soli only IS paoktti^ea of 
our W O N I) K R F U L 
BBUIXG at 10c* n inlck- 
af;e. WUen sold send 
us tlie $1.S0 you j^ct 
for tUe IiluiiiK: and wfn 
will send you al>sO’ 
lutely FRFE THIS 
ELEGAIS'T CX30 COO 
CLOCK, guaranteed by 
the imikor for 5 yeara, 
A perfect time keeper; 
an ornatiieut to any 
home. We allow 30 dfly& 

to the bluing and r«^turii th^ mnn&y, Whgre 

(ifliHh ac4Jompntil«ij th« ord«r we will \y»t In E cx^ 
iri ot blulnfr nr we wttt flencl ynu ■ 

hAndiiOrne STICK OH HAT PIN for th«- HOT OR 
GIRL. Whon cash 1 h fient with order wo ihJu the 
cicKiit and tiititnsr hy exprf^Ba the Rame day. Da 
not lay this aside. Order tody'. This may not 
nppoar Hffaln. OEPT. C. BUFFALO CHEMICAL 
eO„ BulTalo, N. Y. 




Raise 

Your 



Salary 



Wo have 
built up the Jurist 
educatEon^l iuslitution 
In the world f with an invested 
capital of 2 million dollars and 
with t oE a nilllion studentB, by 
helping!: people to inoreafie their earn- 
iaes. This foinorkable ffcowih means 
(hat we have nrade n remarkable aueccaa 
of enabliuif people to cam monj money. 
It is because we have helped so manv 
thoosamis oI others under all clrcum- 
stances that we slate positively that we 
can help YOU. Do you want to raise 
your salary? It puts you under no 
Dblifiratlon to find out how you can 
do sOr Sirnply write us. statin? 
the occupation yott wish to 
rise In, DO IT NOW. 

tntcmatEenal CdrrcspoodtBte Schii(il& 

Ui > 72 . 

StriaTOf, H, 















Champion Weed Puller 

THC BEST AfiJi SIMPLEST WEED 
PULLER* EVER PUT ON THE MARKET 






RRADZ TO UBB: 



:«£ 




WEED PULLED 

I T eonaifita of three stronE iron prongs set eolldly into a heavy malleable 
head and attached to a threc'foot handle; also a w'lre ejector to loosen 
and throw the weed and toats from the pren.^. 

By pressing the pronfis down around the routs of the weod and pulling 
out with a twisting motion It graapa the roots tlgbt^ and pul la them out 
entire and cleaiiH leaving none to spring up again. There la no cutting off 
or tearing the roots, NotiiJLg about it to break or get out of order, bo It 
will last for years. 

It Is as Buperlor to any otter implement for pulling weeds as a cort- 
flcrew iB to a pair of shears for pulling corks. Anyone can keep a lawn free 
from weeds with very little workj, and the work Is a pleasant recreatlOD. 



Eqip Sa 1« *t ■!! S«*id Knil Hbirdwi^n 

PRICE 50 CENTS 



Sto-»« 



CHEArSR TBAN ANY OTHKK WEED EDLLEK 
11 four dixLl^r d<w not them tu itAck, writ# tu tho oompaby 
AiBd^ts EIwry'WHAr^: 

CHAMPION WEED PULLER CO.. 



mention Pop'Xtlnr flfethnnlea ivlien Tirlttnisr Advertiiitra. 



7 



600 



41% and 5% INVESTMENTS 



We own and offer the following choice Mortgajfe Investments at par and 
accrued interest: 

$70.dnn oi ■iyiX — secured rm fire-proof rehouse, ticeli- busfrteas center, 
rented for S5 years at 110,000 per anmim net, or &■» net on valiiEcUoii of 
¥200,000, 

1111180,000 at — secured on fire-proof store in best part of State street 

worth $Sfl0,000, 

SlOO^OOn at — ^secured on fire-proof corner store in beat part of State 

street, to he occupied by owner, worth ¥27 5,000, 

$it)fl«ooo nt — secured on new hlg^h-qlass apartment house on DrcTcel 

boulevard, RentaJ ¥27,600. 

$0,5,000 at aX — secured on new hlfjh-class apartment house on Grand 
boulevard. Rental $13,800. 

In each loan the paper is made by well-known business men of the highest 
standing and credit. 



Peaho^fflf wighfelnig &Co. 

1122 First National B*nK . CHICAGO 

1 S 65 ) 
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Tbit EnjriiK *nd PnnpinfdtcV ib?- mai litupU piimf m Alpwwt u cbnf “ i trUttfinjll wnl ’f" 

ImHei-. Wben ■ -Wlmlblill ii ■□ itjr LbliB 4U[fit iSit be ttUtbei-J tBd i*Kili wKen mart *hoi il U Iw4 tnrt dry 

wiilJ Jo^'t Pi^W, Cut iWi-i ivf ehiiniiiiK. cutlinjr, feed, elc.. etc,. WHkVI DC4 J'uit Cbe tnntil ref .F^rtHHur- 

Jitsfrti, fie. Write for free cetakwc tun) |nrii?iti»p»oF our FftEE TfclAL OHPGfi. We wiJJ fell 7 ™ titr* to ges 
Itaie for (IS.QO- DO n NOW. leE HtIVI * fiHl *.QtNev p"<j^*iTiQn ahB wAtaT aQDD, ^IVE AQlHTa. 

DES MOINES fiAS ENGINE AND ELECTRIC CO., 415 Tacoma Bldg., CHICAGO 



nw HBUE Pfr^EII JU* CflOLEB. EHIPf-ID Hit □¥ TV PVFt |i* HWhE *H E tt VSU ' KE HEA S*. 



TKOZEN CTLINPEA.5 TO REPLACt ^ aOAAANTEE. rcArCCT CODLinO 

oa OAikKT^ . ^ ovEMt4TJwo 



Please mentlou Popnlar MeelianlOH vrlien wrltlniitr Advertisers, 
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Harvesting the Forests by Machinery 

Conditions Presented by NortKwestern Forests 
Made Change in laborious Methods 

Imperative 



In no otlior imliii?try of snHi projit onm- 
mcrcjitl importaiiice and rank Intnberink^ 
liuvu the lii'Imitlvo inetliods of labor ob- 
tniiied for so many years. In 1CS4 tlie first 
sawmill In this connfry was croctnl on iho 
fatb of the riscatatina on the l>ound- 
ary line between ^Iiiiiie and Xew Ilamii- 
slsire. Tho niachiiioiy consisted of a saw 
sti'etched npon a Inij^e /jnte or fra me, rvin^ 



peculiar biiKz of I ho perfect saws wliieh turn 
out train loadj^ of liinibcr daily Iti one of our 
modern sawmills. But, stranjrcly eiiou^lb 
the old uietln.Kls of lo^Kin;?, until very re- 
cently, niiderweiit no relallve iinprovorueiit. 
The trees were felled and loadtxl on sled 54 
and conveyed to some water course to ivait 
for tlie spi'in^; fj'eslnds to carry Uiem lIowu 
to ttie sawraibs— the whole pioeoss liein;? 




LrOtf^ini^ LfOc€»mottv« Aud Vfoddlt* Cvew, tncludtxk.^ CoolC Aud 

His Boxes of l^vovisio&A 



nin" In wooden slides on ponderous side 
post ft ami havitijf the pitman connected di- 
rect to ail overshot wheel. The ebaiiiircs 
from liiat time to this in sawmill efjnipment 
need only be HUjj^rested. 

Nearly everyone Is familiar with the 
whirr of the mighty machinery and the 



cari'ied on Ijy matt and Iioi'se lal>oi' and the 
work only laftfing thron^rh the winter 
months when the snow was sufficient for 
sleddinjj. Maine saw her forestft of pine 
and spruce depleted and wasted by inisclen- 
tide methods, and still no change j the mid' 
die west began to offer up her primeval 



POPULAR E C n A X 1 C 



SfUnt^s, iiiid yi^t uo j^reut itiveiitive CtonO' 
ini.st roflo to stjiy tln^ sn^jTi^ovidoiit Then 

lu-roi^f? tlii‘ coiiliiieiit towiiid tlu‘ Piudfio iJ tid 
the Urej^nn mp^ t!io dowtnu tive tatsivsm, 
hewing its p:iil]i into a wildpiness of snipli 
f4rt.N>vtli afi foily Uioso who hiM‘o 
pjii] rotiliKiv IUto iciTw tlio t’nlifomla 
retlwuod, ttie W'asliiii^doji Hr, lUo Orei^ou 
pint'— a vast wpEiith^ inidosiJDik tl. Here, how- 
over, the ok| nutliotis of did not 

iiptily: the frees were of sneli Im^'e ^rmwtli 
and Ihe Ihile sttow flial. fell dnriii;; the 
rainy seasnn st» i[Hfokly to sliisli in 

f!iat sain Virions eliioe. 'riins it renjahied for 
tlnj til eat Xorthwest to apply the Imii; de- 
layed *'AiiKTieaii motiaKl.” 

]i] time the steel rail tlnoadetl liie forests, 
inaelihiery jephseed many men and horwes 



uiasis of ships, Ji Is used exelitsively hi the 
eonstruction of nil the war vesHOl>f of tJie 
rnhefi States imvy, exceptin;^ for Ulterior 
deeoraliotj. for the masts and spars of rae- 
]ii^' yaelits aiid for fla;r poles to fly the eolors 
af almost every iiritiim in flie world. 

lit tiie ;rrey dawa— ni- etuiier—the woods' 
crew turn ont of their hunks, wliieh rise 
th^r npoii tier alohf^ tlie walls of the lo^^ 
lionse, and after a hearty breakfast in the 
eook'lionse me off to tlieir work ia the 
wooils. d'he tret‘s to he felled are lutirkeil 
hy e\]ierls who know exactly what ti'ees to 
ehonse hi order to fadhtate tlie work. Tlie 
dlriadlon the tree should fa]! is indiesittHl 
liy cutting a noteli in that side. Xo sooner 
do the markers leave a tree than the fellers 
are there with their saw nml sharp two- 




LrO^s YKr<l««l a Branch RralLwa^r 



and pow('r wa.s api>Jied wh(?rever possiMe, 
The work, too, was apiiortloned and sys- 
tejiiatiKi^d, each man havhifj skill in his pe- 
culiar task, and ttie operiitinns heiii^ con- 
ducted on a Ijiijfe scale thrnn^dioiit the year, 
Tor Instance, take a luiiilier coiiipaoy jais- 
sessStif; LflPOtflfiO acres of tlmhcr land— not 
an nmisual mimher (t will likely employ 
SGO men and use 100 horses^ 2 a donlmy en- 
miie.s, 10 lojj haulers ainl will have built up- 
wai'ds of 100 miles of niihvay. It is esti- 
mated that Califonda, Washington and Ore- 
trail contain 840,000.000.000 ft. ttf nnent tUiv 
her! Of the Xorthwt?s'teni woo<ls the lir Is the 
most valnahle. It attains a hei^dit of SO') 
ft,, IS slridj^dit -^["tilled and snitalde far the 



etl^r^sl axes. Sprin^^ bo,ards are stuck in 
nntches ent lii the tree and cm these the 
fellers stand while sawinjx. The saw, ordi- 
narily, ia from eisht to ten ft, lonif, hav^- 
iojuj a handle at each end and Is operated by 
two men. ?ikmietiiiies a tree is so iarsre that 
two saws nmst he spliced tojrether. Tlic^ 
rtrst cut is maile on the side of the fall six 
or elffht ft. above the i^round, to avoid the 
heavy sap and hard ^^rahs at the laise, at 
rijiht aiijt^les to the Itiie of direction of tlie 
fall, and one-third way thri>nj,di the trunk. 
1'he sliarp two-fsljred axes are tlien used to 
amice an undercut and theii (lie fellers be^jiii 
sawing: fmn'i. the other side. While they 
work the saw is kei>t free of rosin by 
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of a 1 Hit tie ef petroleum 
tlie tree- fSu skllltu] ant the feilers that hi 
tlu> liui:]l i]i>ei-;iti(.)n of insertinc in 

the eiit iiUide, lliev eiiu (Mlciiliire The 
frill within a few inolieji. The tree fa lit? with 
a crash that shakes the earth and rever- 
herates thrau^li the di[ili forest h iHit the fel- 
lers do not pause to i-eparil the fallen mon- 
areit. 'I’he work Is earried on with faedory- 
]skr‘ system ami they are aft to Emolliev 
marked tree almos^t ilmnediately, Likewir^e 
The fallen tree hfis hardiy settled 3 mi:i [dace 
hef<m‘ it Is iiiarki'd olT into tlie retjutred 
leuiitiis— fjoiii 2 S to 40 ft Men ealkal "d nick- 
ers'" saw tip [lie lui^s as marked, iisin^ a 
stitf saw hs^■ill'^ Init one liandle, Ttie liavk 
Is eni from tin* side of the lo^^ on which it 
is to he drasjied, t>y ^']>atkers,” This saves 
frietiim hi passin;; over the rottii;li jrrcminL 
In the meantime I he ]mth of the lo?,' to 
the ‘^yaidin^'^"' point iuis heen cleared of tin- 
det'inusti and other ohstacles hy ""swjtiiip- 
ers." The ''yardin^j'' place is sotne eonven- 
jenl ceiitnil jioint where the lo;„'S are col- 
lected until surii time as they shall he sent 
to the l>anks of a stream or to a branch 
rnihi ay to l>e loaded on flat ears. Where a 
f'om]iaiiy has many miles of traek threading' 
its acreEi^^e the yaidiiip may hi* done iimne- 




Showln^ Dcmkes^ £n^in« »nd 
Cable 




Xlie with Their Saw and 

Two*E^d^ed Aksk 

diately iilon'jsiile a raihvmy^ In convey [n>r 
‘Wardeil” lo"s to the railway or stream two 
iloiikey enpdnes are used. These engines 
lune reels wound with steel wire i*uh|e^ 
from to 3,00d f|. of to I -in. win* to 
a reel, and the two etiiitlnes Eire stationed 
the leimili of 1,1 lo caide apart. The hook 
tender then fastens a hea\y cluiiii, wdiich is 
attached to the esiMc. to (tie lo^j iiy means 
ol ^ndppliii; Inmks ami tiie yardiiij," en^fiiic 
drarrs the [i.i^s to I tie main skid road. 'Hie 
lo;^ 1.S thi'n t^riiipcnl l>y the hooks on the ca- 
lile of the til her eimitie, ami it is draj^.^ed 
rajiidly ipver {he rojid to tin* point desired, 
pothinp' interrupt in^^ its passsijie, save a 
break in the CEilile or some Eicchlent tii the 
eimhie. fo imiki' a tnm the catile ts run 
over bhic'ks fjistened to tiss*s smd stumps 
and, at :t siyiial from tliG hook tender when 
l!ie tuni is ri-aelied. iJie euEjIne is sto|n>ed 
till tht^ lilotk is I'Canoved. A Smallei' calde 
trails after tin* lojr as it Is dra^iErod aloit^^ 
nlitl hy Mils the yardittjr engine [lr:n^s liaek 
the CEiiile from the landing engine. 

Time was wlien thes<^ same eii^dnes wert* 
nsod for load inf!]; the cars-, lint now the idejil 
loader rmis on the railway track and the 
loadiii*r is aeeotiiplished nmeh more lEipidly. 
This eiiyine is solf-propellinjt and the IeivlT’ 
cst si 2 e will hamllc lo^:s scalm;!^ up to 2>000 
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Lroa'dln^ Flat Carfi 

ft* not lnn^j<T thiiii fiO ft. powor aip- 
lisilvUUS* cumwists of n lifmlik' cyliiMlic'r iLOE^toi;! 

with (wo fviMion drums and tluiplo 
l>uikT Thr lioistiu^ fjoiiv iiivludos 

a h'(\‘iv.v swivflod lujom Idnck with ntt:u-b- 
JMPnts. h(pp] wire fcuy iiiips* 150 fL 

iu. winy hoisting a-opp tittPd with hook, 

pull-tlowii roppi^, orolph Jhifs Ainl lmii<di 
rlifthisi. Tho loadov is roti^^lnud<'{i to nliow 
lutiply PHIS to iffiss iimlpv il. Kaols u.nIp 
isi hunt? Ill n fiM too wlih h supports llip vt\r 
iuul this frEiiiii^-snpport is liiiiirril at tile top 
an !L liiVi^u Ktnift atiaoiiod U* tho nudor sidr 
of tilt! dotrlt. ^I’lie fmim'w may ho swiitif? 
outwjtrd ami up h.v mpaiis of wiru pahies ox- 
tOMtllu^r over wheels at the outl of the phlt- 
ftirm* The ear settles on shoes t\f (lie i»ase 
of eonier loffs uiul the traek heneat!] it Is 
( lerti'. 

Tii londinp eaa's the loader jndls :i train 
i>F ‘‘empties^ to the first skithviiy. tlio 



whoGls of tito madiine are swunj; up, the 
spotting table is nin under the eiipine baek 
to the seeonti ear and they are all pulkHl 
forward mitil ilie first ear fs in position UU' 
der I ho boom. When loadiiitr rej^uSar flats, 
after tlie front end is loaded the ear is 
landed forwaril so that tlie rear end may 
he loaded, and so on throu^ili the whole 
siriiij.' of oUrs. Lotis iiuiy he drajs^ned from 
oaeh siile of the leader at the Kiime tiini‘, 
nt'teu from a distance of 1,000 ft, Tliey are 
skidded ri^dit u]t to tlie ear and then the 
skhldin^^ ton^a are trEinsferred to the center 
of llie lo^r. of if there jive two pair, n pair 
lo {':'[c 1 i emk wIiEHl ]dau lioldj^ tlii^ h>^ nuielt 
steadier :itid mai;e[^ It easier to phieo It in 
position. T!je ;^reat hnpi'ovenient ht method 
is sIeowh in aii iiisjunce witere a loj; sealiiijt 
2.000 ft. Was skill ileil l\v the loader over 50P 
ft. of roii^rh ^^rmind ami Inailed on a ear in 
just 15 iiiinuteF. The same task would 
iijive .mven men and limses five or six honrs 
lianl labor to ,aecftinplish. 

Steam Is the power on hotli donkey eto 
iiiues and loader and a pack liorse is? usnaliy 
kept imsy iill day eiirryinf? water. Tlio 
aversi^^e daily reconl for the loader is fruin 
lOO.OOfl to l25,0Gf> ft. rPs Operation ri’c|nires 
an en;;lnee[‘. a toji loiider and two hook nr 
fjroilittl men. can he loEitled from the 

water, from a hifjli hank, or from a ditch. 
The loud m fastened on the car hy Chaims 
and at last the lonj; tr:iin of loEuied cars is 
restdr to he luiulml to a main line — the Inad 
retpih'iii;: n good stronji locomotive* 

Th<‘ lo.Ln^-'hicr loeotuotlve is to the wottds’ 
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l^or Out £.xc»vati4nii 



i?4 nspd for ilralnini? cellars iiiKl pumping 
<uit sewers aiul street exen vations^ 

W'ltfi an el cel I' ic motor dfreetly ennnected 
to tin? piiiup, hi pliiee of the engine and 
hoiTer, the iippciralus becomes even iiiOfO ef' 
lident, nml where fin electric current is 
nvailahle the motor ts frequently snhstitiittxl 
'I’lie iiuieliiTiery is aiTaaigf.'d low nnrt Iniilt 
cspedally strong, so that transportation o^^er 
j'oiigli gmiiiul is rendert>tl safe, 



now INVALIDS TRAVEL ABROAD. 



English and G^nnan Lines Provide for Their 
Comfort. 



Invalid com part men tsr iW fast passenger 
ivains one of the tealures of transparta' 
tioii that is ro'.'Oiving euiisiderable attention 
:i broad. IlngUsh conches are now provided 



Comj>airtment for Invalt^ts on Guv* 
man RAilwa^rs 

Willi a Rpedal Iiamniock which Is kept in 
the gnar<rj^ vmi and may iie swung at a 
niotncnrs noUcc l!i case of accident or ilb 
uesw. One Oennnii Ihie has provided a 
more elaborfite system Eiiid has hltiaxluced 
forty spectal cari'iaigeftj which vesomldo 
ordinary carriages, except that two com’ 
part men ts are Eiri'singetl with a cot and a 
shelf for iiiedlcine, u^ater, etc. Tfip doors 
are wider, alsii, so that the bed may be ad- 
mitted through thetii. f^pecially iiin'ilified 
altendantH arc engaged for these compart- 
ments, 



Wliilu Loa<lln^ 
by at Sach End 

crew what tho private carriage is to the 
It lien fly nnrics idm to and 
from his business; It conveys the eainp cook 
and provisions, and it Is fii'ed Ity the ever- 
almmlaiit I'ue! wo(»cl, wlilch, if iiecessi5,r>\ 
may Ix^ replenished at almost siny point on 
the hue. 



A PORTABLE PUMPING ENGINE. 



The imrtahle piimjihig engine shown In 
the Illnstrati<m has entercij upon a wide 
held of nscfulness. L’oniraclors lind i( espe- 
cially eoiiveideiit in pumping water out of 
excavations and it lias bceome au essential 
feature of the eqiiipiiumt of the lire ami 
street deparlinents of many citiesf, where it 
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MOTOR street SPRINKLER SUPPLANTS 
FOUR HORSES, 

Aloiip uith the motor iiro ptiiriiio, motor 
polit'o ^jati^oL Jiioltd’ iiKichinOj, 

couK^s tlin anotor wtropt Uk' 

first onp now Twiny: 5 si TOiriihir fiorvirp at 
HartfortL Comn, ;iml aontulKod 

wlUi n jjrniiiiisEn;^ Oo.ti’po of sucot?s3ii 

III jrenorjil s.tySo tlip spHnUlor rosomMes 
flio oril[JUH\v builil of the Itorso-ilrawn 
spriulvSof. '^rUe iron watoi' tank is of tbo 
in5ii:il hf)ik*r pnttt'ni iiiitl Ims a oapacily of 
^iillon^. 'litis tank Is mouiiU'ti <ni a 
mptliiirn-wptffht tnu-k clia^sis, power lunn^f 
rlc-Hvod from an imtlersinn;; battery 

of 4ri ceJLs. There are two molurs^ uormally 



tlisposiiii; of their Imises ami liorse-itrawn 
carta itimieJiateJy* The eust of mahitenaiu-e 
U'i]] be \riiltlted very trtoaeJy aiul eomparei! 
with the okl tiy;ares; on this liasjs the 
actual efflrteiK^v of the motor apriukler ^v\[] 
Ih"' {leteniiiiieih 

^ ^ ^ 

NEW PROCESS FOR MAKING BRICK. 



All ]^n|^Eis]t yaa and coke enmj.>:Liiy 

Jiave inveiiteii a process ulilixiiiy; two of thiar 
by-products, clinkers from the funiaees ami 
a]n-nt: lime fi-om the pmificrM, in making; 
brick, repoi'ti^ rniieil Statea Consul ytepiicna, 
of Plymouth, EnijlamL 

Tln> proporlioiia of the materials used aro 




OmrtB^ -Jl Tlin Hl*r1tfc ViTiJt]# 

Moior Cftt* Xhat SikTlnltl«s 40 Mile* of Road Per Oasr 



rated at from ei>,dit to ten hor^sepower, aiul 
the iioriiial siK;cd is six iiiElcs |>er hour. The 
maclsiiie cavers from Ud to 4H iiiile^ daily 
in actual use, or about Ewtee the inileai^e 
of a twol torso sprinkler with one ehauy:e of 
l‘orscst ETi tdhor words, the niachtiic does 
about douide the vvoi'k of foul’ liorses^ It 
is iu the elimlnatkiii of the horse lluit tlie 
motor sprinkler obtains its ^^reatwt advan- 
tage, At limes when tlie slirlnkler caiiunt 
lie usi^l on aecount of the season or wet 
weather the owner is not ohliy:ed to iiiabn 
til In horses in idlencsts,, thus deriving no 
pi‘ofil from his expense, as he would In the 
ease of tin' old ^‘eilicle. 

For use on the luived streets of the taly 
mottir veil h ies are .idmlraljly adapted and 
if now luit a matter of a short time until 
they shall lie installed for mnuy fonus of 
municipal service. The results wHh the 
cleefric street sprinkler, liowever, It is said, 
do not watTant the ft|irinkling fmiiipniiy“s 



aiioiit oueTourlli lime to one of clinker, and 
the t^vcj are mixcrl and then misetl into a 
calcining tower and converunl into carbunide 
atid silicate of ca lei urn. It is then slaked 
with water and two more parts of clinker 
to niie of calcium iimterlal is added. The 
propel- amount of water is mklcd nutl the 
nilxture is passed through a temper iiig milk 
After that it is carHetl to ft platform and 
delivered to a toggle presH, out of which tlu‘ 
briek is tnriiod in soft form. The bricks are 
tlieu placed on wagons and run into nil 
‘‘auto cEnve/' a large tubular vesseh having 
capacity for 7,000 brick, in whlcli they are 
snldoolChl to IIO-IIl pressure for 12 hours, 
after wlilch they are stacked mnly for sale. 

M’hc r(-sistlng strength of these bricks \n 
350 tons to tlie siinare foot and ihe !iiisi>rp- 
tioii of water is very small— about 4VL» or 5 
per cent. They have succc^sfuTly with- 
stood te-3ts of alternate freezing and thaw- 
ing and also acid tests. 
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MOTOR STEAM FIRE ENGINE FOR LON- 
DON FIRE BRIGADE. 



Thf' LoiieIoti firu bl■i^ 2 :lldt' luis, jinjit 
ijrovidiHl ’^vith n motor stostln Miv 
of TK) lip. ort]nihle of tliroivln^^ nfn> of 

watoi- per mi mite to n of loO ft., mid 

the mom powerful of it:; kiml hi tlifit city. 

Tile hoilor of the eujijiiie is fitted with :i 
petrolemu hiinier of new pattorii onil pm- 
iliiei‘!4 stemii very ipiiekly. A pnir of in- 
verte^l si earn oylitidci s driving two divert 
mill doiililo -lie tiller pumps comprise the imi- 



Uitjlt' hosp-hojt ami the iiiiicliliie will carry 
oi;?ht flremeii mid nn enjtimTr. The road 
wheels mo of the sirlillery pattern^ with 
stiH'l riins and solid ruliher tires* 

EiLitiiies of Similar type have l>eeu In- 
stalled iti iiiiiiiy of the important Enitlish 
cities. 



acetylene used for blasting. 



Acetylene has not met expectattoiiH for 
ii^lithij^ piir]iofea In Gerniany, acco^l^ll^^ to 
leadhiq: papers there. Lh S. t oiisiil-fieiieral 




Xb4 Powerful Motox^ £ni[ine of the LrOtiiion Fir« 



chliiery. ^vhlch is pliircd vertically lietween 
UfcC fiaiursi iis froiit ttf the Itoihn* Tlit^ 
power for propulsion Is taken from a crank- 
shaft oil tilts cii,!^ine. says Techuirs, LoikIoti, 
hy [futtliiji ii coiiiiter-shiifl hiln j^ear, from 
wlihdi the road wh^’cls are <lriveu hy a imir 
of steel iToller chains rniiniii^ over sprocket 
wheels. Only one set of imichinery is re- 
cpiired for propclltnj^ and piimptuff, as it ts 
possihle to connect or disconnect the pump 
pistons from the eii.sjines in :i few seconds* 
A hand- wheel with irreversible sear is used 
for stceririiir and levers: for steam^ reverse 
imd brakes control the en^^tiie. There is ii 



fhienther* at Krankrmt, aiinoimces a new 
ufie foT-^ eah'iimi cJivliEde, It can he used as 
ail explosive, the procesK heln^r a very sim- 
l>le one. 

By means of an ah' mixture explosive 
force Is obtainpfl which can compete with 
that of powder and dynamite. The explo- 
sion takes place In :in air clianihcr and is 
caused l>j' mi electrU' spark, For this pur- 
pose carbide of calctimi Is rctlnced to siluilt 
parth-les and put into n cartridge, consist- 
iu;r of a till box. In thi^i the carbide lies at 
the bottom am! aliove it is a partition dlletl 
with water* Above this is a vacant space 
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\vUh the cloc-tric perensslon fltniet'. On (:bt^ 
fjf the em-ti-kUe iri an tion |>ln liy 
11 leans nf whifli tlie piu-titioii between the 
eat iilile an.l I he water ean tje perfoi atetl. 
After the OrE]l hole ||■|R beei) eninpleteil the 
cartikhLre is niat-erl hi 3t ami the liolo is 
dosed with a unaden stopper, ^rhinii the 
fired nifbiii; hiiii pin Es dealt a blow, by 
whioh the partition is peifm’atpd and tin* 
water is eansed tl^ eotrie fn rontaet with the 



earbfdiv whereliy acetylene jsjas ib generated, 
'riiis mlxt'H with tlie air of the drib htik\ 
After five miiiiites the ^ras is Intuited by an 
elect lie sfsark. 

By this iiieiliod of li]astln;i:! the rock 3s said 
to he not thrown ont,, but rent with in* 
mnnerahlo eraeks, so that it eaii be easily 
I’ciiioved aftt‘rw!irdw. About 1,7 ounces of 
earbide. which proElnce alioiit 16 qiniHs of 
aeetytene are used for cacli curtridKC. 



The Electric Funer&l Car 

Ha« Many Ad va At ages Over the Old Way 



The electric funeral car is the latest de- 
pa rinre ill street railway eiinipinent, and 
affords numy Eidvanta;?es r»vei- tlie old iiieth- 
otl of to the cemetery in carriages. 

The car is nui to a paint convenient to the 
honse, at a pre-:rr ranged lime. The privacy,, 
spewl, stnil v%Eirmtli hi winter of the con- 
veyance combine to relieve whsit Is ijften a 
flip daiurerans to liealth, especially of peo- 
ple advanced In years. The cxi>cii!?c also Isj 



motirners. The other compartment is ar- 
I'Einacd shnihir to the re^mlar passenger ear 
with cross s^^Eits Cripatde of holdiui; thirty- 
(lv{^ persons. 

'I'he cEisket receptacle is S^vl> feet lon| 2 : and 
32 inches wide^ ami flic top comes to the 
level of ilie window mil, lenviiif? plenty of 
spat>c above for floral contributions, Aeeess 
to (he cEtskei coinpEirtnieut is had throujrh a 
door from the outside^ Ulnjy:ed ut the bottom 




Electric Funeral Car XTs«<l In BulTWlo 



said to be less, placin" the conveyance with- 
in reach of a 3arf?e iiumher of ]mrsoiiR. 

The Interna iiosud Bail way Company :if 
BniTnto, X. Y„ Eit the rrnjnest of inidertakers 
and the public frcnerally has constructed ii 
«ir of special dcsiv^n for the sole purpose of 
cariyiiig; funeral parties to eemeteries iti the 
nelpfldiorhocMl of Buffalo and siimyandini^ 
cities. Tlie car w:is built in the shops of the 
i-tmipnny, ami as it now stands is divifled 
into (Avtj sepai'Eife comi>artmeiits. 

The front and s mailer of these con tains 
the <sishet compartment, which is accessilde 
only from the outside of the car, and a lonj;- 
itiidinai seat for the fiall-hcaror^ and chief 



as may be seen iti the JlUistratloTi, In piac- 
iuij the casket in the c:ir the door is let 
do\\ui, a sliding; shelf is drawn out and the 
c'osket laid upon it; sifter l»ein^; fastened by 
seven;] the shelf is pnslKKl l>ack a^ain 

and the door is locked. 

The ejctevhn' and interior of the car is tin- 
ished in a dai'k ^freen with heavy draperies 
at the wiiidoivs and floors. A chni'^je of 
from ?25.00 to $35.00 is made for the use 
of the ear, and, says the Street RalhvEiy 
dournah the i^reater coniforh privacy and 
conv'cniencc of the funeral car as tompared 
with horse-drawn coaches Becui to he ap- 
predated by the pul>lic+ 
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Mexico to Compete witK Panama Canal 

IstHmttS SKorttttvs Havil IpOOO ot 

Four Oa^rs* TtRie^^Cargoes Mu»t bo Transfcrreti 




ImliifirDsv Fl*ctric: Cran« ti^sed in Building the BreaKwater 



J\k>xleo will t'oiiinete with the I'miEiniu 
Oimil, nut with :i watur ixjiite, lint with a 
Klf'om raih'DEid. Prusldent Lias! is the mov- 
in;; spirit uml is pnshjiiff the wnrh ultli va- 
lunti(!KS ener;;.v, Airesuly the traek work is 
rompleted. and the termina] Inirboi-s Eue be* 
iii^r constrMCtoi;! to etiiutl any hi Hip world. 

The road is 125 miles Ion;;, eoinieftiiic 
CoatzaeoalTOs on Uie Atiautie side with 
8a linn CniJi, the Piiphle port. .\t both places 
enormous l>reakwater.s are beliijj Imilt far 
ont into tile ocean, ftml j^rent wharres* some 
of stone and others of steel are nearIn;; 
eoinpletion^ When the plans arc ’irorked 
out a j;reat fleet of the la ripest oeeaiu;roin|» 
steamers can tk‘ up and all nnloatl at the 
.samp time. 

It has reimiihcil for the present adminis- 
tration to execute ?i very ohi idea. As lon^ 
apo as the sixteenth pentniT a sniTey for an 
istbtuiig: canal was made over the route of 



tlie prestnit railroad, and from time to time 
dnrinjx the sncceetiinj^ years new phins and 
I'C- survey's li:ive been unnle. and 

cliiinw^es hi admiiiistration have always pre- 
vented the eoiuplotion of any of tlienn 
Mexicans, En;;lishmen aii<l Ainerieans have 
in turn been ;;rai]tecl i oneessioiis, all of 
which rt^siilttnl in ftiilni'e. 

In 18S1 JaiHejs It. Kiuls, tlie ;;mit AnierU 
can cnshieer, pliuined a sliip railwiiy by 
means of which loaded vessels were to be 
floated into a ;;rcat cTaflle restiti;; <m 
wheels, and to he drawn by loeoniotives 
sieross ttie isthmus on a railway of several 
ndts, and nf^ain floated at the farther ter- 
minal. Tills would hare obviated the traiiJi- 
fer of tlie car;;n jis wHT now be done. Eads 
was very saii;;iiiiie of success from an en- 
j^iiicevhi;; standpohib and was ^ranted a 
concession. The iuaii;idti3de ami eosit of 
the undertaking;, how’ever, discouraged 
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X«T^mlnal Hairlaor Un<l«r Cotistmcllon at Coalxaco^XcQt B« Ona of tHe 

Flnavt iu Worl<I 



financiers, and this plan, too, was, fimdly 
ahaucloned after considi'mlkJe money had 
hceii spent in itreliiiiinaiy work. 

The e^ln)cc?ssIon utHler which the present 
coiistmetioji huK lieeii doiie, was exeented 
ilay 31, 3hf34, witii the Kti^disli firm of S. 
PeatiSOn & This eoiirei-n tftok over i]ie 

railway already in eporatioti, coniiiletetl i]u> 
;;ap necessary to finish (lie lint', a ml iK'if-in 
the liarlmr work, winch is iil ready well 
atoiif; toward completion. 1’lie iii,‘oilvinj^ 
jtjrreometil nms for 51 yi'ars, dnrtn^c which 
the net profits sire divided hetween the 
eminent sued litc Pearsotis, For thi' first 3G 
years the . 140 v eminent receives fiS jier ciMit, 
the { tm( i^jetors 3i> per eeni. Thereafter hy 
periods of Jj yeat's tise ^ojvermnent receives 
more until <lurin.^ the Isist 5 yciirs it is to 
liave 76 |K?r cent. 

The irnek is of Hhinthird jiriiiio, of SO Ih. 
laiU find on creosoted pine, native hsird- 
woods Eind taiifornia redwood ties. The 
bridges sirt^ stool, the ^mdes ;ind curves 
easy; tile highest point is only 7^0 ft. above 
sea level, 'j’he road Is wry pktiiresnne in 
places, winding thro 1 L,^^h lofty canons whicli 
rise ahmiiily fos' 5.00fl feet. 

The road is the first 3n Mexico to Inirn 
oil ill Its |oconintive.s. This oil comes in 
tank steamers from Reanmont, Texas, and Is 
30 per cent rhea per tlian other ohlnfnahU. 
fue!, storaire tanks at tlie .Vtlantie terminal 
constantly cmitain T, 500,000 lions: local 

supply'' stations aloni; the line are kept 
filled. Oil lias l>ecii fotmd on the isthmus, 
and is expected in the near future to fimdsli 
liie supply. Native oil is ali'cady suffif^ienl 
to tiiii the company’s machine sho|js„ 

rmnieiiso electric cm nos aro now holnfr 
orcotoil for dificliar^inf' mid loadins yosscls 
in the ijuickest pei?sihlo titne. These cranes 
will transfer dlroid fi'om ttu^ ship’s hold to 
cars, or tlironsh Itatches in the roof into the 
warehouses. The terminal yards are very 
complete; In fact everythinj; has lueen 
planned with the main ofi.ieei of saving; time. 

The i?-nviiiiE in sea travel hy usiiiK: the 



1st liimis railway as compared with the 
Fiiniuna Uuinll, is stated hy Modern 3iIexit.o 
To he: 

Nh'w Yjnk I ft Sim FriOiclBiO ..fodlOJi) ],isa 



Xinv Y<>rk to SUksl. l.aas 

Xu’Vi York to Yckfi'lui inn ....... i , " T,2?7 

Xi w Yofli ta llorodifiii 1.1 S5l 

N’t'w Orleans to San h’rauciseo. . . . " l .Sli-l 

TJ%-crfmo| n> Sun Fra ik^Ihco. ...... . 7 MT 

I.Li-f‘r|niol to Honftlnln. . '' SfEj 



As tlie avrrajie iTei^dJt steamer tnakei^ 250 
miles a day there is alunit, four days’ dif- 
fereiice in favor of the 1 si limits railway, al- 
lowing; two ihiys for iinloiidiii^ and re- load- 
ing; ox\ the i^ailway and one tlaj' for pas- 
sajio nf .steamer thronEth the Fauama Canal. 
Of com>f? there many eavnoes which It 
would he Impractica] to friMis:fei\ and it i^i 
assiiiiied there w'it] always lie a waitiiij: 
steamer at the faiTlier termiiia] to nxadve 
the ^jood.s, and destiiuHl to the port of de- 
livery. Ell the case of irettinp: a ivarshlp 
or other vessel aci’oss the isthmus of course 
tlie canal would lie the only wniy. 

It is estimated the cost of canal lolls, sejv, 
|2,fJdO, and finir days' sailim;, say, $3.U00, 
for a 5,000 ton earpo would ahoiit epiial the 
Iriinsfer and fretijht eharires via the rail- 
way, hut there would still be the Ravtn;^ of 
four days' time. 

rreskleut I>ia« recently completixl a tour 
of inspeclion of the railway mid Inirhor 
w‘orfc,s. 1111(1 Was w^ell satisfied wdth results 
alr<»ady ac comp] island and pioj^ress heln^ 
made. 



PANAMA CANAL CONSTRUCTION. 



Constrnetion W'ork on the Panama cmuil 
will be actively pnslitnl on tlie same Inisinessf 
principles wliich (‘liaracteriKC ndlnuid opera- 
tiouft, ’'rile President iins i’eor?;iinii!ed the 
canal iaiard and placed In char.t;e an expmi- 
enced railroad ntaii. Theodore P, Slionts, wdio 
says "Direct hnsiness methods, piiLdicIty, and 
absolutely no polities— this is thi" keynote of 
the ]iollry of the Panama canal eoinmlsslon. 
Wo are all pitehinp in wntli our coats off. and 



POPULAR MECHANICS 



611 



will lio no time Inst either now or in 
the fntui’tV' 

As a ^^rac-ofiil eoinpMiiiPnt tho ^rovem* 
nieiit has sent jin iiivitiUlon to iOn^rhmd, 
1‘nmee imd (Jennnii}' to f mail fill eocli tliree 




Th«odofe Pi Siionts 



nnfrinoerfi to Jisfiist oiir own pnjriiiecriii^x ih - 
pni'tineiit in :iu advisory onpiiohy* 



TO AVOID RISK OF ACETYLENE EXPLO- 
SIONS. 



There are ti few fEiots coiieei niiitf acoiy- 
leiie wliich if iKjnie coiistautty in mind 
ami properly re^ranled will fjriMtly eitiniiirUe 
the daiij^ers of esplosimi witli this tras. 
Aeetylene i;?aa is of the same wei^jUt ns sit- 
iviospherlc Mr, eonsei]oemly it cannot lie 
I'einoved from a ^oeeptnele hy merely oiieii* 
iiiix the rpceptiicle^ nor even hy ferHiij? nir 
into it. lint tile iiiul uir combine to form 
an explosive. For this roiison n lisjbt sliould 
never be brouj;;ht near acetylene Hipiinratiis 
wIjIcIi Is lieinir cleniictl; re|i 5 ilrs of a vessel 
that has lieid itcetylenc until It iuis been 
filled WitU walei' Hbould not be iniide wUli a 
soUlerini; iron or flume. A pet'son smokini; 
tobact'o sbonld not apiiroacb tUe itectylen!*. 
Acetylene s:as appaiatiis sbmihl not hr 
made of Kinc% as this metal is especially 
subject to tbe act ton of the ^as, and two 
years Is sufficient to disintefrrate it and leave 
it foil of small boles. Calvanizei:! iron, or 
Mock iron galvanized after it bns been 
made up, is advised ns n suitaliJe metah and 
tlio apparntnfi sbrnitd be most Ciirefnlly test- 
ed, as tbe lowest explosive limit of this sas 
is 3 [ii'C eent aoetylent’ and D7 per cent air. 



GOGGLES FOR LOCOMOTIVE DRIVERS, 



Engineers on tbe Cliieago and Alton Hail- 
rand system now protect tlielr eyes by tbe 
use of autumobllo goggles. Tbe goggles 
were first tried l>y Engineer Frank Genjii- 
niiii, driver of the fast passongor train rmi' 
iiiiig betweesi Cbkago and St. Louis ami 
liiicnvn as tbe “Hummer.’" The engine is a 
miinster. with driving wlieols 7 ft. 2 in. in 
dia inciter and capable cif niaUing a speed 
of 70 miles an bour under ordinary pressure. 
At tbe top of a certain grade on the line 
where the highway runs parallel witlt the 
track, aiitouKibi lists often wait for the fast 
train and race witJi it. It was at this time 
RcrijaiiiiJi mtllRed That the nutomobllists 
Imd Olio i>oint of advantage— their goggles— 
while bis eyes were fUJed witli dust, Tbe 
next run ndieii beiijamii]i poked bis head 




Benjamin lAfeartn^ Hia 

mit of tbe cab wiridow,^ be also wore a pair. 
The goggles arc un important innovation 
among the eiigincei's on the Alton^ and when 
they i.'OQie in from a run witb grimy hands 
and faces, (he clear wlute disk around the 
eyes testifies to tlic i>rotcetion afforded by 

tlielr use. 

« 1 » 

UmiZING blace smoke. 



Black smoke is utilizod in many Eelghiii 
factories instead of Ijeing allowed to pass 
off into tbe open air, says tlio .Journal of 
Gas and Sanitary Engineering. London. 
Fans drive tise smoke into a porous recep- 
tacle, over which flows ,i stream of petrol* 
eitin or other liipild and the smoke is con- 
verted into gas. ThEs gas gives a high beat 
mid is iiwcdi for niiitiing gas engitii^s^ 
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HOW TO TAKE MICKOPHOTOGRAPHS. 



Any plioto 5 ;i‘iipht‘L‘ cnn iu> brniu li 
mitroplioterapliy wilbout n tai ge 

Klim Into Kpeciiil ^appiiratiis. the 

l>lioto|^ap!iPr tlitit this hniiicb in- 

\olves iiii inilhiy of jiboiit |300 and then El 
year*9 time spent !n leaniiiig to run the iiia- 



mlC-TOSOope as nearly as possible. An imago 
<L‘iu\ Ik? seen red iviLhont ol tiler esirupra Ions 
or uiicrosoope eyepiece, or witliout Ixitli, but 
more salisfaetory i^esiilts arc seeiiretl witli 
tlu^e lenses in place. Cover the jnncUiro uf 
the ciliiiorn tiiitl the microscope ^villi black 
tloth. This too can, on omisioii, be dis- 
pen seel with. 




Arr&EL^«tn«]&t of Comerar aadL Microscopes' 



chlnery sut cessinlly. lie is delinletn Mi- 
cropLotogrsiphs can be made wiili an ordi- 
Miiry camera— iini‘ tarn era which has a 
ground glass for focusing will serve. 

Mount tlie nbject to be pliotograplieil a ml 
place it In i\ compninul mSemseope in the 
us mi I way. bring down Mm‘ micro scope tube 
!jl1 Its axis is horizoiibil iiml place the sub- 
stage reflector so :is to tlirow a strong light 
tlii'ougb the section. Then place the cameia 
direelly back of tlie micrttscope, so that the 
camera tens is within a half inch of the 
mieroseopp eyepiece, the a?;:is of tlie eiiinera 
lens coinekTitig with the lens hi the 




9*ctloKi of Pltim Oraft 



't’o locate and fncii« tlie image on the 
ground glass, the siilistage it^fltKlor must be 
adjiistetl so that it giveb' a strong and even 
illtimiinition all over the Held and both mi- 
ernscotie anti camera must he focused. These 
last tWii operations esiii be eoinhinetl at 
times, to an extent^ and after a Jittlo prac' 
exact bKiisjiig heeonies an acquiretl 
Jialpit, and with the naked eye a minute dif- 
feriMico in mtero^eopc focus CEin he ibs- 
cerned. 

Any tiling that ean be seen in the inicro' 
scope c-jiTi he idiolographed on the plate in 
this way, and scmietimes the effect in the 
idiotograpli is better that that which was 
inipi’i'^siHl on the vlsiorn The quality of the 
uork is equal to that pmdiiced with expen- 
sive machinery. The illustration gives an 
csainidt' of tlie results obtained with this 
ai>paratus. The subject is an indifferent sec- 
tion of wood tissue, unstained, and prepared 
not at all. it is magnihed 1,D00 diameters 
am] the pitted wood colls of the ducts lire 
plainly visible. 



During a recent voyage when a heavy fog 
h:id shut down and rendered navigation 
perilous, the liners "KaSsi>r ^^'IUlelm IF and 
the ‘'Teutonic’^ wore warned of the latitude 
mid Inngilude of maiqv luige Iceliergst by 
means of wireless (edegrapU messages sent 
from tlie Cniiardor ""'Carouia.” ^Vlroless 
telegrapby is dobtiiic<l to fliul its most im- 
portant field hi rendering the navigation of 
the seas less portlou.s. 
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Plunj^es Into Space 4 tOOO Feet Above tbe EartK 



Most Test of Flying-Machine Fver Made— Machine with 

Operator Towed up hy a Balloon and Cut ICoose 




'^Cut l^oose from a Balloon 4000 Feot in the Air*^* 



Cut loopo from n bnliooii 4,005 ft. hi ttio 
ail imd o iKk'i' tlR' 0l m skill I n I 

a (^rn nil lit, Profossor Jolin 3, Moiitffijiiivry’s 
hii-dlEke aerophnie lUiitlo a sum^ssfiil Ftiid 
f^pcotfK'iiliir flislit at Siititu Clrii'a ColkjL^’t 
Californiii, a ft>w (lays Thf mat-litru" 

but 42 lb, Oisportnl itSi?lf with 
fiouwtlkiin:;; of the jiiiil biioyanoy of a 

wild bird,, thoii;i?h Its? winp? iJiHistnim'd tbo 
wf^ifflit of a H2db. mail. 

Tho aif‘i-oii]uiie ti-oiisists of font luiv- 

hij; 11 Kijmiil of 22 ft, and 1 hi ill of spnioe 
vlbs will! lijrhl cross ribs of hickory, itpoii 
which eiiiivEis is stridchctl. Each of tliosi' 
wEn^^g is rk'id nf tlic front, a ml a si^’ics of 
ftiiy wires which arc contmllod liy the jt**ro- 
iiaiit mil from the frame to which they are 
ailachi-d to iioEnJfi altm^r their sith's. WIipu 
the fieromiut piiilH the wires one witt^^ curves 
dowiiwiinl wible the ojiposlte win^r rcUixe.s, 
The four witi;;s are oixnateil ns hut two. 
The iiiiichine hy a tail wlucii Uie 

neronjnit raises or lowers sit will, ^Vheii it 
is tilted upwaiil the mif-biue raises 1 h front, 
or to dip dmvawnrsl, llie tali Is IowihtsL To 
aliffht the aeronaut raises (he tail at the 
close of the descent and the niaehiiie aS' 
piiines a horixoiitiXl position and tliC: aeronaut 
Ttiay ste]) off. 

Such was the niacliiiie on which the 
was maih^ — prolaibly the nesirest appiamoli 
to flyirisET man hiis ever iKliicved. The as- 
cent was matle !jy iiieaiis i^f a hniirc epjx- 
fihaped lialloim. wliicli broke away fmin Sts 
inoor[nj?^s just before the aitiiohitcd time and 
carried the aeronaut ii]i soimer than he had 
iiitciuied, A jjrciit altitude was attained 



with startling rapidity, and at a helfflit of 
KOIllethiu;^ more tlnin 4d)0{) ft. the aeixjphilie 
wa >5 cut loose fmm tlie l>alloofi. It Instantly 
settled on its win^^s w'hile the performer 
directed It in circles, or eaiiacd it to in oil lit 
or dip. Then lie hepaii sleerin^r dovimwardt 
rind li;;hted without the sllg:?^estion of n 
sliock on a s[iot previously selcetetl. The 
Ilijjht occupied just fiftmi miiivitcs and was 
carried out In every particular just fls prC' 
vlousiy aiT'J n;icd, 

'4 * • » 

CONCRETE BEAMS 102 FEET LONG. 



Eii^hl lingo ooiicrott! hoams 102 ft. higli 
support tliio roof of a ^>oncrcte warehouse 
now nndi‘t‘ emlf^irnclEy|! in Los Aiigcleji. CaL 
Those beiiins i\tv the largest ever made of 
ccnna'cfc, SE ft. boitig the nearest approach. 

The building in whieli these huge sup- 
ports are being iiscil Is being built entirely 
of concrete for cxih rinicntal purposes, 'J’lie 
walls and roof are of concretes l>loc-ks and 
whib? tile front Is biiill up of compressed 
!>riek, it is coated over witli a layer of the 
concrete. The last Ijcaiti tlnislied supports 
the middle arch of the warelious^e :tiii1 for 
all its grout bmgtli is less than 2 ft. thick. 
Iron liooks were linbediled ill the huge 
ijcams before tlie concrete set and It Is in* 
tendixl to attach a suspended giillerj^ to 
them. It SiS said tliat when the supports 
^verc removed from tlie l>eanis they hud 
settled but sixty-ciglitdiundredtlis of nii 
inch.— Contributed by K, W. Elliott* 1,^3 
Angeles, Cal. 
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Buildinef the Highest Bridge in the World 



WorK Proceeds 4 OO Feet Al>ove the Zembexi's Bailing l»ot— 
the TelefthoAe Furthered Construettou 



At ii point on tliu rivur, jiri^t 1 }** 

low tilo VErtoHji FjiILs mid 

wlitTC! tlnj; river (lE.snppenret into ii deep en]i- 
tm, ill tlie inliM of Hie most luxuriant 
i;rowtli mid liesmirfu] seeiiery to he fomid 
III Africiu the ooiistiiunlon of the hijfhewt 
ln-id»?t> 111 the ivorld Is proceed to n mn> 
eompJetioii. Tn tlie vnst soil hide of 



!il>ji*siiiiil iieep :md link the shoreH of that 
snulinx JhihL Jusit helow tho prefripitous 
honks strike srheerly down 400 to the 
deep river and the PoV^ that 

liiiirks its entrance to the 20 -ml 3 o emioin 
Above the river. In iind-air, nnd suspended 
from the tippi'oiK'll spans |>y wire ropes, 
i^wilifjpr tlu 7 traveliniu'^ safety. net or 




*^Susti«n4«d rrom tlie Stt&BA Swixt^s the Gre^l TrAveUn^ 

Safety Net or Cradle” 



an iiiitflmed country tlie hustling camps of 
work moil wlflj their modern etigineering 
ilovfees 1 1 live heen ostablisli 4 »d for some 
time, and ill ready tlie approach Hpans rcucli 
out from oitlier side like two huge arms 
which would fiiin clasp hands across the 



cmdlCj which is trv catch workmen and tools 
should cliher fail from that giddy height 
aJNOve, 

Tlic erection of I lie iiilghly spsin is nniqiio 
in the annals of bridge construction. Ow- 
ing to the conditions presented by the dt^p 
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tbe In a Slln^ 

it iviift iiiipoHsilflo to erect f^CciftoliUii^ 
jiiKl the stnirtun'c, which huilt un tbc 
cantilever principle, has been entirely self- 
siipportinp:. The Krst ipeans of ci'iiHsInir the 
^!;orKo enjpInyiH^l was. hy hriM;: nci'nsa a rocl^- 
et to wliLcli a slcialej- cor^l was attacheil. 
Then a stotitci* cm-d u'an tfniwn nci'tjssft, ainl 
finally a telephone T,vii'C, and telephone 
coiiiinunifation was iimnediatcly set up. The 
e 1 I stance strai^tht across the ^or^e at the 
point HClectod is only 600 ft., but the tetc- 
pJ^nne fuivcd the en^incerfii travel] n?i a dis- 
Inncp nf ten miles around Alter flic tele- 
phone wire, eauie a nmrke<l steel wire on 
which a strain was put. A spthii; halMiice 
whicli com pu ted the sair of the wire was 
the means of mcasuriiif^ the strain. For a 
thne workmen and tools swuiif? out across 
the Rovfje on a s^trouj;? steel cable j later an 
aerial electric cableway 000 ft. loiijj and 
capable of carry injj ten tons was provided. 
One of the itlustrationa shows the aerial 
car pass^n^^ alon^? this ctddc way. 

The total Icn^dli of the Victoria lu'idKe, 
wlilch will form an important link in the 
Oipe to Cairo railroad. Is to lie 65(1 ft., com- 
I>Hsini^ three spans. The northern approach 
span will he ft. lon^t, the southern 8714 
ft iohi^ and tlm uialii span 500 ft The dis- 
tance from rail level to low Tvater level is 
just 420 ft. to ht^^h water Icveh 380 ft 

In dosiffUt the brid^^e is intended to en- 
hance rather than detract from the ^^ran- 
dciir of the spot. All that appears aliove 
the tracks is a simple Iroti ralliii^^. There 



ei5 

are no concrete piers or uns^lijhtly towers; 
very little masonry is* visible; the structure 
appears hut a lattice work of j?raceful j?ird- 
crs. A huge hotel Is l>eiiijj construct etl near 
by and an area of sis niilefi on each aide 
of the river is to he reserved as a public 
l>ark. It is expected that the place will be- 
come a point of great interest to tourists. 

The Cape to Cairo route will not be n 
eontitmous tniiilv line, but will comprise 
4.000 miles of railroad and 2,000 miles of 
■writer way on lakes and the Nile river. 

new toy for the fourth of JULY. 



Tlic sinail boy may yet be able to cele- 
brate tlve glorious Fonrtb after hl^j licarVs 
desires and iv it bout danger to liimself, de- 
spite all that has been said al>out a ^ blood- 
less FourthV A uiemlwr of the Lehigh Uni- 
versity, it Is saiiL has inveutrtl a toy eau- 
11011 wliicli makes n loud report and a bright 
flash, but cannot explode nor burn, anil 
shoots corks only. Iii tills toy an electric 
spark ignites gas and air. which causes the 
report and fltmli and shoots the cork. The 
flame emitted is of such low temperature 
that it nil] not scorch tissue paper. The 
cost of 5,000 shots by the cannon will not 
be more than 5 cents. 



Tl*« Kl^ctrlo C»1>1« WHlcli 

Blow 
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"Witli CAST'S etr-l^ib« £ff«ct tJh# M*- 

4«rial 5Hot 75 Feet Into tlie Ai*’* 

tv'wd umlev wliolly favorable condi- 
tions, Tlio in'ix'css consists in up 

u liUfli pressure! in tin? reectvcr and disc.lim^^- 
im? it tlirouph a small pipe pnt down Into 
tlie well, by this Jiiesins rlie sand ia stirred 
up and carric^l off hy tlie iartre flow of water 
due to the nctinii of the ati'-llft. Tills ac- 
tion Is so violent tlsat any rust ou tlie per- 
forations is knocked oJT and blown out also. 

TlU’Ce wells of difFerenl depths and pre- 
senting dtffemif conditions were experi- 
nienleti with In one Avaver and sand sliot 
Into llie air to n lielght of 7o ft, making a 
roaring noise as it caiutv but despite the 
amount of materinl disebarged, the flow of 
tin" water remained about the same. In 
another having a 6-in. Avooden casing fine 
snntl ponreti In as rapidly as if was pumped 
out. 

Sevenil Important facts were deeided, 
however, says Oompresred Air, To obtain 



BLOWING fiAND OUT OF WELLS BY COM- 
PRESSED AIR. 



High Pleasure Creates Artificial Geysers— Ma- 
terial Spurts 75 Feet Into the Air 

For removing heiiiQ from wells the eoin^ 
pressed air inetliod recently experimented 
Avitli may prove to be supetdor to the ?:aiitb 
pump, though the me I hod has not as yet 



good results with the air lift the well must 
he al>le to fiirnisj-ii enough water to earry 
off the satid, rust, etc,. In tlie discharge; it 
is soiuptlnies better to pump five well stead’ 
i].v rather than to use the discharge frinn 
the rceeiver* Ruddeu diminiitioii of 
sure on the inside of the casing is cavised 
by a discharge fivim the receiver, and if 
the casing 13 old iiud the well's water sup- 
ply smalh fhe casing may collapse. It Is 
not ahvays necessary to put tho end of tlie 
air pipe at the Ivottom of the avcII. Afith a 
c:i refill study of these deductions* excellent 
results may yet he attained hy this means. 



SHOOTING THE CHUTE ON BOARD A 
CRUSIEE. 



Shooting 

from the nuistrntion the canvas was se- 
cured with strong ropes to the gimi'd-rall, 
and then to test its safety neveral of the 
heaviest officers made preliminary slides. 



At n elnIdreiTs party given on Ivoard an 
English cruiser in the Busphorus strait re* 
ceutly a canvas chute sloping from the up- 
per bridge down to the deck was rigged up. 
and Avas the most popular amusement ar- 
ranged for tlie cliiklren. As win Ive noted 
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THe Apron Stretcher in Naval Surgery 



of tHe Americ&n Nclvt-, Indents a E#£fe*5avln.^ 
StretcKer. 




lxkluY*d S»ilor B«ln^ l^t Down Fvom Fl^htln^ Toi>> 



Tlic most i^Diportiiut siiixlEiary to the work 
of the Rurs^eori on Ixinitl n man-of-war, 
which lias apiJCiircd in many years bus been 
I live a tell and tested by Dr. Ccorge A Jaiiifft 
chief eiir^:eon on the battleshiii ‘dventueky,'’ 
United States Navy. The doctor iuis ml inert 
his device the “Aprmi Stretcher”: it Es to lie 
used on alJ the vessels of our navy, and 



will save not only imtolil tortnros to inany 
a brave sailor, Imt iiiuiiy lives* It is some- 
tliin;^ will cl I has loiijr txicn. needed^ for 
nowhere are accidents mure likely to occur, 
even in times of peace, tUau on a moderu 
imin-of-war* 

Owif][T to the erowdinjrof men In relative* 
ly small places, tlie empluyiiicnt of f omples 
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M Knner of From Xwrif^t. 

mcc^hnnicftl contiivaiiireFi, niid thv. Imuimis 
of muif^ual oooupalioiis, iiimiy necddents uro 
not iiiitromiiicjTi, Thoi*<' t^rmditjoii^ thnt pi'i*- 
vnil 111 timc‘i5 of i>oiico are as^rravatful ei luiio 
dml-folil ihiriii^^ tm Thf-i\ thi' 

huriT and flie dfinj^rors hlddi'lil 

to bandlin^ oxploiHlvo^ ami lEminiinition, and 
tlie of vurimis weapons of vriw, to Hay 

notlilii^ of the craiiitlesH Ebmpprs ImpoBpd l>y 
tho puOiiij’, multiply tlio ohnnrps for in- 
jury iniinmersibly. Tlie olinraotor of tbe in- 
Jiirio,^ TtvilJ Tfiry from BliftUt contusions to 
oonipletf destruction of the bmly, 

Tn a battle on IeukI the tt^litinp: lino will 
probaltly sbift Its ' ijositton loaviujr tbe 
wounded in Kono of t'omi>!trativp safety* 
but on tlip battleship the removal of the 
injured is full of j^erll to both tlio hospital 
corps utid thv woundecL 

fulews one Iuib Veoiui on a riKHlern man-of- 
war ami e^Laiuliied its interior eoiisinietlou 
he can lia’^'o iio conception of Aclisvt 

the naval wiirpeon hag to ctmteud with In Ms 
care of the hijnrtsl. 

\^'itll its mass of macliinery* Its tftii^jle of 
pipes* conduits* wires, rods ami hoists* Its 
JahyrluHis r>f compartments* Its maKC of loii^r 
narrow and often tortuous passajires, its 
hatchways leading; down to de]iths or open- 
in" up to lofly elevations* it Is eouFusini; 
111 the extreme* The structure is :is com- 
ples us the huniaii iinatoniy. The multipTle- 
ity of l>arrlers are as embarra ssing a a those 



aifilicial obstructions oue encounters In an 
ohstacle race* Even for a liealtby soinid 
man to move about witbiu a mim-of-Wiir* 
such as we have in mind* calls for almost 
the enustatit use of both hands and fwt, and 
more than ordinary jigilily. 

There are coal bunkers Into which men 
go, work ami are sometimes injured, the 
only exit from wliicJi is through a circular 
opening twenty indies in diamofer* There 
are military top^ iimuy fEH^t from tise deck 
ill which men arc spitioneil In time of battle, 
and while there they may be severely 
wounded. Access to and from these tops is 
throuirli a small aperture In tlidr floors mid 
down many feet by perpend ievilar ladders, 
and over bridges and various platforms. 
There are fire rooms, whose only means fif 
egress, especially during nn engagement is 
a periiciidieular ladder twenty or mitre feet 
in hoiglit. Ami so fine might go ou naiulug 
many sin j liar dlflicuities encountered in go- 
ing from one part of a ship to anotber. Ob- 
viously the patient cannot be treated where 
he is injured: tlie problem has always been 
how to remove him to aiiotlier part of the 
siiip, or to another ship* Suppose* for in- 
stance, a man lias his leg broken while in 
tlte upper foiwarrl bglitiiig top of such a 
ship iis tlie "■Kentucky." A healthy agile man* 
free handed and free fontCil*. woo Id come 
down elimbing over the following struc- 
tures: — Through the lublMU's liole In the floor 
of the top, down hy a hiddev let in the side 
of the mast lo the lower tigliting top* thence 
tlirough a similar luhher bole, and down a 
similar ladder to the seim blight platform, 
tbeiice to tlie bridge on top of the pilot 
liouse* thence down a narrow stairway to 
the forward bridge, thence down another 
ladder to tlie foi“i> and afl bridge, tbence 
down nnotlier ladder to tlie upper deck, 
thence forward twenty or thirty feet to aii- 
cther bidder to the inn in deck, thence down 
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De«ceir»]i»^ Ste*p St^irA 



^stin ^^rmtlipr Inddcr tn th(^ l>orlli on 

th^t sick liay ]s loe5ilcd> KxrrstlitiiLC 
llio ]n<lders on Uto s?kle ol! si 003 tniist, 
nH n»o olhor so-oalEod huldors -irc' roally 
flialifs or stairs made of stool aiul im litiiod 
nt iiti nii^rle of forty-livo [.io^froos, rtinl akoiit 
twenty indios wide from sltio to sU1e. Tlieiv 
skies are pioteoted by liatid ropes, that is 
a si]i:i;r!o i‘opt^ on xvliirli one onlinavily liolds 
In uroliiir up or down. Tlio avorsiiyro man 
wonUl almost ]irefer death to tlio sufTei itij' 
entailed In ]>olny: tJirried down in tlie arms 
or Ills mates, ns llroinati vescne people from 
Ininiiii^? build] u^s:. 

’With all these foiiditions in iiilml Pr. Imni^ 
set to work, to invent somelhinff nraetieal, 
and he snceeL'^led. Ills apron strett her eon- 
sSsts of a frame of ash* 6 tt^ 4 In. loii^, with 
eamns hsindles on the ends and sides, l’'lie 
I’m me is coveied with eauvas^ with u flap eX' 
teiidiim S 3 Ion j;; eiieh side which sp roads out 
like the leaves of an open liook. The patient 
is placcH;! at full len^dli in the streuher, 
tlieii the side flaps are laid over the body 
sti]d fiistened securely with hooks and hie- 
ing throiipli holes in the esi liras flap??. When 
tlie Is done the man is held aw llnnly 

aw a corset holds the hody. a3ul Ire can he 
earrietl In any desiied poHilion, let down 
with ii rope, or hauled np ns ilio case may 
he. The strotelier inekises the entii'o liod.v 
very much as a Itroken arm ot‘ le^ Is held 



in a splint. The Crinvas can he fastened ^ 
loosely over the injured [lait, and the pJao- 
of the patient is the work 3d only a few 
moments, The sti'«dcher is otpially vahi' 
able for police amlmlaiiei^w and other outside 
iiowi'jiital >vork. 

T)n rain^ is a j^cnuine fiprhthif: suijireoii. In 
April, ISSii* he accompaidisl a lUduL-hmciit 
of 6U ^tmoricfm ofhctns suid men, who left 
Apia, Kainori, with a detsirljment of brltish 
inafhics for the ]]U3'posc of hreakiii^^ np a 
camp of itdjctiionw ^^lahiafa natives. The 
party was amlmsliod and all the officers 
killed, leavi]]^x tlie eoinmand in the liaiiils of 
].)r. Taiiti;. lie fought his way ilesperately 
to the American consulate, which xvas oiity 
reached after many hoiiis of ^jrojit danger. 
The doctor also took part In the boxer 
trouble and niart-lied with our forces to 
Pekin, Later he had entire medical chaij^o 
of the pj'ovince of Cavite^ In thi' Phinj>phies, 
diirhijr the pla^ne, and cleaned the towns, 
streets and lion sew as they had never before 
been deasicd. He holds rank as lli'Utenaiit. 
and has served aw the President’s idiyslciaii. 


WOOD-OIL-CHINESE PRODUCT- PUT TO 
MANY USES, 

Wood-oil — produced from the mils of the 
wood-oil Irct' of China— has found such a 
flood market in tlii.-^ couutiy for the past six 
years that the cultivation of the ti’eew from 
which It IS C-xtraett^d is beiiifr exiierimeiitixl 
with here. 

There are three grades of the oil, lif?ht- 
yellow, tirownlwh, and htrick, the first beinf^ 
the ^?r:uh.' used hm^l, I’m’ poliwhiiif? iiiipaint- 
ed boats it fflvcs the wf>iHl a bright, clean, 
lif^lit-yellow appearance, acts aw a preseiw- 
atlve and iinikcs Mu- craft impervious to 
moisture. Jlixetl witli iinicklinio it makes a 
jzood p;]a:i]er’s putty. It iw, also, a ^^ood 
drcwsInfT for leather, and makes an exeel- 
lent vaniish for fine furniture. It Ts used lu 
soap-making also. 

f]i this cotiTiiry tiie trees wnnid not hear 
initw t'arllier north than tScorirla or .Mnliama, 
but iiiijjht he ijrrown bir shade trees and 
their wood in coldiM' climes. 'I'lie trees av^ 
erafre about 20 fet^t in hei^dit and from 1 to 
10 Inches in ilhiiucter. ’['hey are very statel.v, 
T,viih smufjth j?reeii hark ami spreudiiif; 
bTaiichow. The nuts on the ti'ce are almut 
thi^ slKe of a small oruiif^e, and havi^ sp;;- 
mente<l shcllsj which hm-wt open v hen the 
fruit H ripe. These slipllw confaiu three trl- 
aiiiTulap seeds resemhllnjf Brazil nuts in 
taste and shape. 
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DISINFECTING MACHINE MAKES SHORT MAKING CEMENT POSTS. 

WORK OF GERMS. _ _ 





Tlie lieftJtU boaiOs of a awmber of kii'gc 
cities !iro watcliing with iutcrcH the rcfiiilts 
IjrmUiccU by a novel germ killing nificliiiK! 
recently adOeil to the eiiiiipuipiit of ihe San 
FraneisiKt Health DeiKirtiiient. The machine 
Avhicn is &elf’pronelEed 
llzcr,’* and wjit-in-wi 
infected house, it lumbers away at the rate 



Farmers all ever the country are learning 
tluit tho cement post is the proper i^nl>stb 
tute for the old wooden ones which have 
iihvayK eauwt?d con side rahlc trou!>le, rotting, 
hlowing down, or being rubbed down 
hy i^tock. Many farmers are now making 
their own cciiiciit posts. A correspomleiit 
of the lluial New Yorker, who did this, 
tells how he went about it. He says: 



Dlsinfflictln^ MacKlnv 

of hIx Jiiiles :in hour lo render ctean and 
^!^^litary tiie disrt^ase-iiifested haldtsHlon. 

Bedding, carpets, clothing and other arte 
des where tiae germs are apt to linger are 
loaded Into a eylUider, 5 hy 7 ft, in dimeie 
sfniis. iocattd at liie rear the machine and 
then the air-tight door is swmng to and se- 
enreti. All the air is then drawn from tlio 
cylliidei' hy means of a viicaiini pump aud 
steam at a pressnre of 25 ll>. to the Sfinare 
inch is turned in, By reason of the ahseiiee 
of air ami the high pro^siiire. the ftteain pene- 
trates between every tilMn' of the carpets, 
and through tlie thick inattiTssos, doing Us 
purifying process In a tlioroiigli manniT. At 
the end of 30 mlniitefl tlie steam is tnrned 
oil', CTory germ Inn iug been desti'oyed, it is 
said. 

Wlieii fine fabrics, such a^ silks and tapes' 
tries, aro to be disinfected formalin is used 
Snsjtend of eteaiii. A half pint of formaihi 
placed In tin? ej'iinder forms a deadly gas 
whicli kills the haoteria In a few minutes, 
without injuring the articles. 



tn. iA SfrA Fr^Acivco 

The first wU'p is to make n mold in 
which tlie post is to lie cast. This mold 
iiotliing more than a w'ooden box without 
lid, and made hi the shape yon want your 
post. A conmiorj form hs that of the old- 
thne sawed post* tapering from the licittom 
to top* The sides of the mold should he on 
hingeSj so that when the post Is made they 
can l>e dropped In order to facilitate the 
removal of the iiost. The mold can be held 
together by mean^s of ctamp^i or hooks. 

To prepare the remeiil. have a strong mix- 
ing box, and into this put cement and a 
sharp sand In the proporllon of one part 
of cement to live of sand. Some hnely 
criisln^l stone may he used with the sainT 
fkime use inie part cement to sis of sand, 
imt the less sand yon use the stronger your 
post will lie up to about half ami half. 
Aiix cement and sand thoroughly dry, ami 
then add water until you have the mixture 
in the shape of soft morhir. T.ay mold 
down on :i couple of l.docks nciir mortar 
box^ and in it jdace three or four strands 
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of bflpb^^d wire, bent aiul turvcd so tliey 
will nit) all tbi'oiigb tbe post. U’hen fill ni> 
mokl with ‘^^:ro\ir (or ^euhI niul cotneTit)t 
KmootUini^ off the top wilb n trowi^U If you 
wjuit eyes iii posts to fjistoii tu, take 

a lieaTj' who or small riKl iitiil make some 
Staples wbkli aiay be inserted in tbe 
while tlie cement Is still soft. If you do 
not care to T\'ait for the eeruent to set it is 
not a Vnu] plan to Invve two niokl^f so tliat 
one post will set nr hardini while the other 
Is heing^ made. Tlie cemeitt post will break 



TRANSPORTER BRIDGE 1*000 FEET LONG. 



All aerial ferry or traiisportei' brid|y;e, 1,000 
feet lonp; in the clear, :iuil sponnlng tbe Mer- 
sey IjEiK been opened to service coiinectln^r 
1\ id ties and llunmrii. Tbe bridj^e bas the 
lofifrest sprm of aiij^ brid;;c in the United 
Kiiij^dom desljined for roiid troffle. The over- 
head truss- work is hnnK from two cables 
eacli cnntaininj^ 3.413 win^s ami weiijhmK: 
343 tons. The truss is 18 ft. high by 35 ft, 
wide and allows a eleaianee of 83 ft. above 




Att j^ttrial T'«rr3r 1*000 r«et liiontf 



off sometimes unless there is :i 1 (kI or wire 
cast Inside to g^ive it strength. An ottlimiry- 
siaed cement post will cost from 30 40 

cents, according to price of material used 
in its corislruetlon. 

■ * * » 

SPARKLESS MOTORS FOR MINING OPE- 
RATIONS. 



Sparbless machinery is said to be the 
only safe apparatus in gnanllng against ex- 
plosions hi mines. All gases will poniiCiite 
tliroitgllmii: the most minute o|ieiiings and 
hence It is im]mssib!e to m:ike an enclosed 
motor absolutely gas proof. The Kleetrlcal 
Review* London* advises tbe use of the 
Kemi-enclosed motor ns safest, lliat is. mo- 
tors having the openings entSi^dy closed 
over by a fine gauze network, rendering 
them dufit proof, but not gas proof. It sjiys 
that motors without sparking conitnututors 
nro preferable and would advocate the use 
of induction niotors for mining operations* 
as they are free from sparking and also 
stronger to liear the rough usage given them 
in mines. 



high waler, and Ij^ lived to vertical rockers 
:it each end to jn-ovitle for expansion and 
eontraedioii. The towers ai'e of steel, 190 ft. 
high and rest on eight caist iron cylinders 
9 ft. in diameter Aviiich are anchored to the 
Htdid rock. 

The transporter ear is 55 ft, long by 24 fb 
wide sn spoil ded by cables from an overheibl 
trolley 77 ft- long and running on 16 wheels. 
Four electric motors propel the ear* power 
fadng generatefl by gas ongine« in one of 
tlie towers. Four loaded wagong and 300 
pjissengers cfin be taken across on each trip 
wliieh occupies 2Vi miriulcs in ernssing. The 
bottom of the ear is 12 ft. aln>ve the water. 
The bridge cost |650.000, 

I ■ 

Shop Notes for 1J>05 contnina 200 pages* 
385 Illustrations. Cloth or heavy manlla 
cover 50 cents, postpaid. Address Poinilar 
Mocha nICK, or order through your news- 
dealer. 



For the month of Juminry* the total 
amount of traffic which passed through the 
Piiea Canal ainouiited to 345 vessels and 
1,038,356 tons. 
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RADICAL CHANGE TN GREAT LAKES 

freighters* 

Xtrw i-ninlltkniK greiivin^ nut of iuiprovf’fl 
jiirrlusiiicnl iii>iiilriiices far inilii:i<lEu^ ore, 
notil ami lUM'alii eur^o<i^s iiiivc resnltwl in a 



CDPVniOMT W FAWCETT* 

Xyn« of LuaUe Xreiifhtsr whicb iS to Supplatit Oltl C&t^o V*ii«elji 



NATURAL COLD STORAGE. 

Nature lutJs provtdetl ijori^uiis ki tliG vieiu- 
Ity of PlitoviUe, ^TOh, witli a ]ierfect cold 
fitonige plant. Poi'ishalde products, such as 
ap]>les, potatoes, etc., placed in tlie entrance 
of a cave tlierej it said, are kept in a state 
of perfect preservation. Tiie eiit ranee wViich 
is 2y* by S fth, csteiidfl liack 75 ft, into ft 
rtarni 24 ft, wide and 180 ft. loitir, wTsence 
a draft of cool air is always pouriti>? 
tlirough the entrance. There are many 
such caves in this coimtry. in stnne of 
which ice forms tUraiiflhmtt tlie summer 
season. 



radical chanire in the const met ion of the 
luaimiuoUL steam freighters tm the (Ji'eat 
Lakes. A few years agti when tlic whale- 
hacks came into service they displaced hnn- 
drcds of sailliij^ vessels, and now the wimlC' 
backs are to he Edit to the Atlantic coast 
trade. 

The development and t^eneral erection of 
the olaiu-shel! biieket lioisting: system and 
the imloadin;^ poits. has bronj^ht uinnit the 
change in the carrying craft, just as heavier 
engines forced rail roads to rel>u!Ul bridge B 
and tracks. 

The new vessels are already nearly 600 




Working lu tK« HAld af th* N«w 10»000 *Xoa Skit^ 
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fL lonp, witli oiu? lai'gp fompiirtm™t itsii!i!l,v 
400 ft. iti length foi‘ tJio cargo. TLb space 
isi dear of posts iiiul biacos, tlio floor nod 
dock CO] ist ruction being siicb as to aroid 
tiicsfC obstructions ajul still retain llie nee- 
ossary strengtli. ^vpaco beucatli tlio floor 
Jenves ample room for water ballast, The 



interior cons i ruction is illiistratf^tb nitliough 
the small braces shown are only temporary 
to snpijort pUtEorins for the vvorkmen. 
When completed the cargo space la clear 
from Giifl to end Tin* boilers am] machinery 
are plae(‘tl at the stern. One of these boats 
will carry 10^000 tons. 



Mech&xiicELl 'Watering; Device for GreenKouses 




fn many vegetable housesj partienlavly 
those where lettuce is grown, irrigation in ac- 
complished, by menus of u mechanical water- 
ing device^ says (lie I'lorist’j? Review. Tlie 
device cousists of n Uiie of pipe, or If the 
bouse is large, two lines, having small 
nuzzles with spray caps inserteil about three 
feet apart. The pipe turns on a f^wivel 
which lias a bondle for the convenience of 
the operator and the BXira 3 ^ may he directed 
as plea sod j or made to cover a large radius 
if desired. When the water is midcr high 
proS 1 ^u^e tiie stream is broken up into a 
flue mist which Avonkl not bent down the 
most delicate plant, nor bruise the Binallest 
petal nf a flower. The waiter is thoroughly 
netutinb also, it Sk sahl^ and this too is an 
advantage. 

Tho device may he operated nicely wItJi 
a pressure not under 40 h.i, hut Is more 
satisfactory where u gasoline pumping cii- 
gliio is Installed* An engine luirhig a capac- 
ity of 20 gah per mhnito and capable of 



ivorklng against n pressure of 90 lb, per 
sciuare Inch, pumping directly into the pipe 
lino, win supply 150 spra^^ iiozZites, and will 
consnme two gallons of gasoline in one 
run. The device In soon to be tested 
fur watering cut flowers and in plant 
houses. 



DENTISTS OK OCEAN VESSELS. 



Ocean-going passenger steamers may in 
the future be provided with modem ly 
cpni]>ped dental parlors under charge of a 
competent ship’s dentist The Aiucrlcau 
f^hiplmilder suggests the great comfort this 
innovation would often afford passengers, 
offleerfl and crow- WUbout it, nn entire 
voyage might bn rendered mtserablc by 
a single aching tooth. Also many persons 
would find themselves at greater leisure to 
have I heir dental work attended to on 
Iwmrd ship than on shore, and the chairs 
would be fllied from port to port. 



J 
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PUMPING WATER IN MEXICO. 

PrimJtiT« Derices that Hare Semaiiied In Use 
Even to I lie 20tli Century 



^Icxico, so noiir to junl .vot far from 
tho Uuitts.1 iimi our proj^rnssivo oitifls 

11 ml fiiniilamlSj only within reoeiit 
is to feel the iroTi j^rtp of prop* 

ri‘ss with her sluirkies aipl Reek’ 

iiif' 1i» strike them iiwiiy, Amon^r the an- 
eEeiit iiml pieturesque devices still iu gen- 
era 1 use In that country ore the "■piiniplni: 
en^'ines" for elevatEn^r water. 

Home of these miidilnes are shown In the 
iiecollipanyliiar ilhistrations. In the llrst one 
it wilt lie iiotiired tliiit but one imiii is re- 
qnirecl to keeji llio wlieel with its continu- 
ous chain of Imekets in motioUp and tiie 
nork is not so strimuoiis hut that he eati 
Iteur the warmth of full irarh, while in uu- 
{dlier two nuni cMnijini^ lo n saplitii^ phieed 
above the wiieel ai'e reijilirial to penerato 
the iKPwer, and are workinp witliout shirts. 
The faet that one is sul>jee1od to ilie fjlaro 
of the snn. while tlie others sire protected 
from it by trees may account for this dif- 
rerence in the nmoniit of clotliiup woinip 
however. The other devices are so famil- 
iar in one form or another to everyone that 
a pin lice explains them. 

llodern type irrigation pumps of the tur- 
bine pattern are now rnipidly rephidai^ 
these quaint deviees. Power is cheaidy de- 
valoptsi by iitiliz,tn^ the many mmmtain 
Ki reams for {jenenitliiff electric current, and 
then illstribuliijfj it over the vast ajrrleuh 
tural areas l.vin^ Iketween the nionntiiiu 
c-liains. 



the finest fire department in the 

WORLD TO INSTALL MOTOR FIRE 
ENGINES. 



The fire service department of Vienna. 
Austria, lonjr beld up as a iiirn'bd nn the 
Eiiroi^Ciin continent, has taken one of the 
most Important steps Jn the history of firo- 
proieetlon service— I. e.. the histailntlon of 
self-proi»o]led fire enKiueSn The municipal 
authorities have ordered 53 motor chemical 
en|s:lnes— the beplnnlnp of a sweeping 
change widcli is to re-equlp Ixdb the city's 
professional fire brigade and the aniilJary 
suburban voUinteer tire brigades. The 
change will cost the city about $180, O&O, It 
Is estimated, but will effect a saving of 
more tlian $15,0(}0, The machines are to be 
of the latest Improved type. 



novel contest of icemen. 



One Prize Wiaaer Carried a Load of 405 Poimfla 

The Tee rroducers" ARstiHuiion of the Mid- 
dle Htates held Its: aniinnl convention re- 
contly at ClevelumI, O. Tlic n'adliig of pa- 
llors was \ark'd liy a most original and iu- 
teix-^Hting contest, in which a large tiumher 
of eiiiplo.ves of Icc companies took part. 
Many of the dclcgaies brought one of their 




CtrtinMj' 1 l< and lUfrlpnlbi 

Ovll-v'eri & 4'OO-Lrli'i C&Rs o£ Ics 



star wagiMi men along. Some of the con- 
Icsta, and winners* were as follows: 

Loading three tons of iimnnfactured Ice in 
blocka weighing 300 lbs. each, into a cov- 
ered w agon. ^Vo^ by Win, Dillcr, Ciiiciiiiiiitl; 
lime 4 minules, oSMi sixonds. 

Lifting a block of ice weighing 150 lbs. 
from the ground to the shoulder, and carr.v- 
ing the loud 300 ft. and return. Won by 
rJohn Dal Idler. Cleveland; time 25 seconds. 

Cutting a 400-lb. block Inin 40 equal parts. 
Won by H. bilibt Cleveland^ time 2 min-» 
ntea, 14 seconds. 

Ice carrying contest: won by Chas. Clic- 
vnjikb wba carried n block of ice ’iveighlng 
405 Iba. 

The contest was the flri?t of its kind and 
was witnessed by a lar^re crowd In addition 
to the convention delegates. 



POP0LA11 MECHANtCS. 



m 



THREE HUNDRED PINS PER MINUTE. 



A mfidiiiie Iieis ret^ently hoeii perfet^tf^ at 
llsisiw., by nimns of T\hifli tliipo 
Luiuli'od pins c!Ui be mnmitaetuml in onv 
this Iwiiij; rive times the eapavlty of 
tlif iiiEitljiiies now hi iisr*. Xot only ihiH, 
but mi uu3^itinr.v iinu-hine is siili! to have 
iK'eii wlitvh will iiiseit tbo pins in 

paper tlairty at a time, wlieii the present 
eipilpiuout allows only one at a time to bo 
in sorted. This will mean an onormniis In- 
orosisi' in die ilally output of ibe faotorh^fl, 
wiiloh oven now is ox<'otn!inf?ly har^o. 1’be 
oulput tile birf^^ost [tin mannfaepny in tlio 



THE ^DAKOTA’' FOR PACIFIC TRADE A 
MONSTER. 

Tlio liu(<e twiii-Hcrow stool stemuHliip 
“Dakota,” tosetlier with bor sister ship tbe 
“llimiesota,^' hull I for the Orient freii^bt 
and passeuj^er t ratio are wholly prod nets of 
American tlesi^^Tiius and workmen, mid as 
such are eommaiuUn^^ iho admiration and, 
we may add, due re sport, of all the world. 
The vet^seSs ate the largest and fastest 
ships wliicb w3li entcaj^e in the Paelrio trade, 
and will remain so for many years, says Hie 
Ameriran Slitphuiltler. Tlie two vessels are 
ihe liivrstment of Jainog ,T. I Jill, and to- 
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rtawriTT*?' 



Th« "DaKotiiL*' Carrisn 

world, at Birmiiii^hain, Fiinrlaml. is S7.000,000 
for every workEnjj day, and I lie total produc- 
tinu in Kiirope is 602,000,001^ a week, in the 
United i^tates also jhe daily product fiiruroft 
Inin the milliiuis. And of all tliese tlnni- 
smnls of tens rf pins, onl}' about nue law 
emit me wanai ont or broken, tbe other nine- 
ty-nine per cent are lost or thrown away. 



It is stated >»y the London eounty hish* 
\v:\y^ eoimnillee tint in England Ihe r*ost 
of running motor omnibuses carry inp; 34 
inissenEiers is from 22 to 24 cents per i^ar 
mile, ’wliile for elect rie tram cars wldoh 
carry from 50 to 70 passenjiorj? it Is only 10 
to 12 cents. Tin? tramways pay rates and 
maintain 18dn. c!irriil{?e way on either side 
of the line. 



21*000 Ton« of C»gc». 

#2:ethor cost $6,000,000, nn which the owner 
expects to realize a jiroodly pretit. 

The dimeiisions of the “Dsikota,^’ which 
IK just cmiipleted, arc as follows: 

T.ensjth, G30 ft.: In'am, 73 fh 6 Jn.j depth, 
5(i ft: draft loaded, 38 ft.; ^ross Iona. 21,000; 
net tonSj 13,500; dispiacement, 37,500 when 
leaded to the Piimsolj mark, ^h<y has ae- 
< ommndations for 200 first and 66 Interineill- 
:ite class, aiul 720 slcera^'c passtuijLfi^rs, and 
21,000 tons Ilf ear^fo. .Vs a tr<n>p slii]) she 
could carry 1,200 troops?, with their iiai^ffajJie 
and full inpiipTiicni, iM^sKles a lar;;a' car^^o. 
Her ohicera and ertnv minihor iibmit 450. 

The motive power of tlie vessel is said 
to he one of the finest j<djs c\f^r turned out 
hy an American concern, and Is the most 
hit crest Inji feature of lier instruction. The 
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main rnnsist of 

two setsi of tlll■^?e-cylhKler 
vt'M iiivt^rteil, dii'ect- 
ilrtiijj;, triplo pxi^ansum 
el ig I now, wi til ey I i ndovji 

51 Eiiid 8:9 In, hi dlani:- 
<*ter hy 57 3n. stroke, de- 
Bipnod for 78 revolutions 

j)t‘r niiniitef and to develop 
about 4,800 lip. tnieh 
with a steam pressure at 
the unj^iiie of 330 
driviiijr tlie ship iit 14 
knots' snpc'il The Itoilers 
niH' of the Xivhiiisse wii- 
ler-tulH' typo. The entire 
cn]i3(i lu-tion of the vei^sel, 
or vessels — for it is but 
natiini] to speak of the 

^'Miimewota"* in the ftitiiie 
CfjTmeetioii— n fleets hlfrh 
ei'iHlit upon American wkill 
aiTiiLl sihillty. 




In America*** 



Compressed Air in Dentistry 



Nowadays no detitisr? office is modern ly 
eiiuipped without a romprefweiLair fiullit, 
Sind the nimitier of ii^se.*; for the air-blEist 
fomid ill deiitistiy Is astonlshiis". Not only 
does it make the dentist's work easier, Init it 
also reriders it less painfui to the patient. In 
a paper resid liefore the MieluEran State Den- 
tal Ai^socisUirm at T.aiisliij.; recently, I 3 r. 
Cieor^o Zodevlianpi enii me rates the uses he 
Inis^ found for roiiipresstd air in lijs own 
ofTiiiv 

There are two outfits praelical for tlie 
same puipose. One consists of a ismaM toimii 
coiuiected by a pulley tn Ein elwdric iiiotoi-. 
When tlie motor is set In motion the pump 

compresst^s the air into a starfij^e tank 

whiein by means of ap air ffaiif?e, aeeiir- 
atoly n>jrister,9 the pressure of air stored. 
From the storajro tank leads the ^mtlet jiipe 
^inarded by a siiitEible vaivo. 'J'liis+ of 
course, i'(Hjuires an eleetrio eiirrent. The 

oilier outfit is^ in reach of all those in small 

towns as it depends on a water supply, 
no very high pressure betiiit: peee* 5 S ary. Tlie 
air jmiiip is attaehert to the city watt r-snp^ 
ply pipe which kei'jis the desired iiressnre 
of air ill the storage tank automatically, 
Eitlier apparatus described may be liad for 
$25 or $30. 

The eomprei^sed air is iifsed for drying 

cai'itie&j which are to be filled, a euiTOJJt 



of air appMcd for two minutes beiug suffl- 
ciettt for cooling eoinpounds used in tsiking 
iuipivssions and bites, sncli aj^ aiitl 

gutta-percha, and wldch, ijoeauso of theli' 
Ihhislldty, must be applied warm; in treat- 
ing hijurks which sire hsird to I'OEich and 
see, using eitlier llciuid applied by inesins 
of 31 poitded atomixer tube and Ibe air, nr 
powder applicil by means of a glass piiie. 
lu preparing cavities it Is fre<]Ueiitly nec- 
essavy to blow out die chips and iincomforl- 
aide heat is generated by the revnlving bur. 
The point of opomtion may be kept free 
from chips :uid tlie bur In'! prevenKsl from 
liejitliig liy wiring a small rubber tidie 
around the engine <’able down to the hand- 
phiee and turning on the air pressui-eH The 
fipeiiing ill llie tube nee^l not be larger tiuin 
oue-liitrty-sef oiui of an Inch, 

For dcodorixhig malodorous months, spray- 
ing a solid tori of lavender or other perfume 
about the room to rid it of disagiwiibiO ^ 
odors, drying iiji tlie mouth in bridge or 
f rown work, or for coiineeting to the blow- 
pipe In soldering, the air- current will he 
foiiuil etiiially I'fflcient, J\y turning it sipiarely 
into tlie face of a [latient who has ts^teii an 
anesfhetie, or one who bus fainted after an 
extraction, the patioiit nmy be quickly re- 
vided— a plerisa liter means than putting 
water on tlie face. 
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How Fiito Tool^Makers* Files are Manufactured 



Foi- lumiy jcnrs tliere lias exlf^tetl an In- 
lii'rt'iit tliiil tlio fine uniiiu- 

fjK'turtKl in Swltzerhiiitl l>y n la bo lions haiul 
IJi’fXress cmUiI not bc^ suc.rCjiHfuny competed 
ivitli in lilts otnuiti-.v ti,v tlii» iii>rill«'atioii of 
the speeiUev American inetbculs. 'Hip iIp- 

itiaTuL PoniiltT 



is of nnifnrtn hfi nines? thrmij^lioui all the 
viirions Jots of tiles in process of maniifac- 
Uiro, The heat npjilieil is j;enci’iiU'*l 
from aiul used in humtTs. NaplULa 

is host for tla* iniryosp bpcniise all the sub- 
slanees it contains £.!in lw> nfcmtixed hy mfwh 
orate fime or Vimorizod imder n tcmperU' 




¥'i^. 1 , G«ls Forei« iA o«* 



tent ill foreiic:n countries, for the lai^;er, 
heavier and t-onrser iirades c>f nies useii by 
luaehitiists was supplied with the Ainoricsm 
proiliiPh hut the tine die ijidustry in Switz* 
erlatid was tTcatetl of necessity in the mmi- 
ufaMiire of Kwiss uateiies and fair to 

i-puiain there exclusively. Xon\ however, the 



tine below 80 tlegree?. Also^ it contains no 
sLiIiiiuJr or other eleinent which lul^ht in- 
jure the steel and the stock ina.v hp snti- 
jected to direct I teat at the proper tcinpera- 
tni'e. 

Foi’r;inf^ the blanks is the hrst sit p in the 
profpiss of iiniiinfiu ture. This la done bv 




Fig* 2 . Tbr«« Sets of Dies for For^ib^ llie BlenKs 



sucecRSfnl inunnfactiire of these fine files in 
tills country by inaehinery wliieh puts out 
nn enorninns piy>duct In much less time has 
introduced it new mgimf> in file- making and 
ilenioiistrated that tiiere Is no inherent merit 
111 hand-eut files. 

In mjinufactnnng the files the heat treat- 
ment of the steel is most important, as it 
must be done In such a way that the stock 



the use of a gas forge and a Bradley liairi’ 
iner. (See Fig. 1 .) Tlie die used dctermiiics 
the rapidity witti which the blanks are 
shaped. Three pairs of the dies are shown 
In Fig. 2 . The pair :it the left is for forg- 
ing the blanks for warding files, the center 
pair Is usitHl for half-round files and the 
other pair is used hi a drojiduimmer only, 
for finishing the blanks of half round fllea. 
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Thp of pfich flip Is in tlirop scctfonss., the 
soelioti on one slile being used for b leaking 
down tbe edge of the sdoek and the one on 
tlip etliPr sidt^ for hriiighig the edge <^£ tUe 
stock to abotit tin; right fllinenHiooi^j while 
the reiitral section ifej used for forming the 
n:U sides or faces of the blanks. All special 
h']iai>ps lire tiiilshed hy drop forging. Rrail- 
ley hammers nre usetl for ordinary shapes* 
After the blanks ai'e forged tliey are 
ready for tlie iiiineallng process. This is 
done in a gas furnace, the tiles being placed 
tangs outward so tliat the delicate and use- 
ful tips will not Ik; suljjeeted to injurious 
heat. The hf.atliig process (M.Kmpies from 
four to live hours^ depending on the size of 
the blanks, the files are tlien allowed to 
cool for twelve or fifteen iionrs. The blanks 




Fiif, 4. C«Uin^ bar Hftnd 

are straightened after being annealed by 
ijoldiiig for a second <W'or a gas flame and 
subjecting them to a sliglit pressure in the 
direction retiiitrefl at tlie same time. 

In grhicliiig the blanks? for cnttiiig special 
in a chi nos are used. The Hies are damped 
to a flat plate which is locked in position 
hi a holder In whlcli it tits ‘This holder/^ 
says Machinery., "‘reciprocates in ii vertical 
direction and moves the faces of the flies 
up and flown against the surface of the ro- 
tating grindstone, the stone at the same time 
having a longitndina] motion crosswise of 
the files.” 

The blanks are next finisiied by draw- 
filing, or tripping/' <Fig. 3.) This is a 
hand process and gives a superior finish to 



tbe file that no machine work can produce. 
Tlie next operation is the one that htis? de- 
stroyed the ancient belief In lianfl-cut files. 
The essential points in cutting a file prop- 
erly .irc that the blank he of uniform bald- 
ness throughout, the cutter of proper shape 
and adjust in cut, and the madiinc adjusted 
to strike a blow of sufficient intensify to 
pmduce a siiaii* tooth at the pitch at whic h 
the file m being cut. Fig. 4 shows the meth- 
od of cutting files by haiub while iu Fig. S 
is showu a iy>w of inachiiies now used for 
tlie imrpose. The blows are delivered at the 
rate of 2,000 or 3,000 per minute, so that 
the cutting is very rapid. When one side of 
the file Is cut the Iflank is turricd over and 
the other side is cut. To avoid fnjtirlug 
the teeth during the cutting, the blanks rest 




rig. 3. ‘^stripping” rile Blank* 

<ni n strip of sheet lend. Tiio work of file- 
cut ting is such that hand labor must fro- 
quently supplement the nuiclflne work, but 
the quantity of output m remarkably in- 
creased. A method callefl etching is used 
for forma rig the teeMi of files with very fine 
cuts. This 1 b a hand process in which the 
finislaxl product resembles knurled work 
done on an engine hUho. ^Iirinte teeth are 
knurled or milled on the three edges of the 
cutting tool— SI long triangular bar-used. 
'"I^hese teeth are of Ihe depth and shape of 
the file teetii fo he cut. The file blank is 
|■Janl|lCfl in position, or, in the case of round 
files, l« rotated gradually, and the cutting 
tool is [>asfied over the blank !n a manner 
similar to the moTement of a file when 



rOPULAK MKCHANICS. 



CSO 



draw-filing. The process is one reqiiiriii^ir 
conaidenilile skill. In the bniidf;; of a ftktl- 
fiil wurfenmn the kimrlru^ tool e:iii ho 
c?xactl3" tlio riylit and the rii^ht pros^ 

mire, seouriiijE^ teeth of ahsohito reytilurity. 

After the outtlnjr process the munher and 
the maker's nsmie are s^tampi.'il on the the 
* and it l3 went to the hardening; rwiii, where 



it IK hefiteil in a #?as fnrinict! and c-ooled In 
lirlne. liefore it is (itlile cool It la strai;;Iit- 
ened and Is then eleanefl hy the siindbiast, 
In ^vhtfh fine ehiy pmvder, which will not 
injure the teeth of the file, is iiKed. The 
product Ik finally inspected^ oileil and pneked 
reail.v for ile livery to the eviPtonier. Onr U- 
lustrations arc hj' coiirtea^' of Mnelilnc^ry. 




Ftg. A IVow of Fil«-Cutttn^ Macblnea 




locating manhole covers with a 

COMPASS NEEDLE. 



'W’lien tlio iron covers of man -holes are 
{"O vert’d with ict^ so iJiiit St lUfReult lo 
lot-ate thciiif if one knows tin? approx itd ate 
position of tlie cover he can somi settle 
tin? [>oint hy meanw of n compass needle, 
says the American Telephone JournaL 
First hold tlie needle four or five feet 
alKJve the ^rsfuind and note I he direction 
in which it poiiifs— alway?? towan .1 the 
north. Then hold the compass close lo Ihe 
s:i'oumL walk a few piu’es fi'nm east to 
west parallel witli the cnrlii ami near Ihe 
spot where the manhole is hellevetl to he. 
Retrace yo\iv steps and a^rain rctiwee^ ffot- 
flnj; a little farther away from the ciirb 
each successive time, "When; you are with* 



in two feet of the manhole the needle wfill 
hegiu to doviatf* from the northward direc- 
tion. The dedncUoii of the netidle will in- 
dicate the siae of Iho inanlndc and help 
make sure that it is the riprlit one before 
prncnediiij!^: to dij^^ it ont of the ice. The 
needle will work just as well on streets 
wliere tlicfo arc trollej' lines, imt if tlie 
luanliolo Is near an Iron pillar of an ele- 
vati^l structure, some difflcuhy maj' be ex- 
po I’tcii^Hl. 

If one is mistaken as to the location of 
the manhoie, it may he necessary to take 
a new stai'tin;;' i>nint and try a;:aim 



A oiie-cent teleplione cal! rate has been 
inau^m ited by a tclcpinnie ('ompanj' In 
Ssitidiisky, Ohio. Tlie rate has mside the 
system very popular anti a f^reat many slot 
mHchincs are being installed. 
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The Harnessing of Heat 

Pl^rt I**Sources &nd Haltire of Heat 



of Rorvlre to losin in two wojs— 
it kef'ps? him worm, jiiic] it doos n dnil 

of his lull'd uttrk for him. For tlio fnniior 
^rvlce Tvc probably give this benobtiorit 
agoiU all li ]0 t rodU wliiidi |r iliU'^ hut the 
iKirt tlmt boat playfi in doing uui‘ work for 
ua is ^io obaouro mid so oompIkEitod tlmt wo 
oftoii fiiil to npprodate the sorvicos roii- 
dtT(‘d. The ohji’ct Ronght in this and the 
following piiiiorw la to bring to the mind of 
tlio midor a climr t.-^nuTidioii of tlio mot hods 
and moiina b^' a.vIiJl'1j boat la of sorvioo to us 
as :i Jiffliloiior of toil. 

First, as to the souroos of heat. Tliese 
are many. There are iiiitnral sources and 
artificial Hources. In tho former i hiss is 
ineinded tho heat pivea ns by the sim+ ami 
by the Interior of the earth. The amount of 
hesit given ns eaeh dny by the sum Is enor- 
i[^ona. It bua been ewtimatcfl tiiat the 
pi era to each acre of the eavth^ii surface the 
et]nlv!ilent of ITS hoT'^eiiowcr during csieU 
lioiir of daylight, or S00,000 horsepower per 
year. "We have net yet leiiriied to miliKe 
this source of energy, although this may 
some time he :l most iniportant pi^blenu 

Resides thit* iieat given to us directly by 
the sun, ihciv is an almost ine.vliaustible 
supply Htored np for us in the earth, a 
legacy to the present ape, fi’oni apt‘s limp 
i^iiLce passed away. Down deep Ui the earlh 
\ve bud plenteous stores^ of eoah the rem- 
nants of a deenyed vegetation, every bit of 
Avhose energy came originally from the sun. 
So the sun Ir dli'octly or Indirectly the prin- 
cipal source of heat. 

Other means of producing heat are. bow- 
ever, faiuilhir to everyone. Friction is one 
of these sources. KvotT machinist is fainib 
iar with the fact that a drill becomes heated 
when forced to bore into a mass of iron, or 
that a ebise] will become heated when lield 
agaiiiKt an nimu'y wheel. Stoi'b's ore told <ft 
how savages kindle Gres by tho friction of 
two piecoK of wood properly artangi?tl, Then 
there is tlie heat generated by pen-iisslon. 
Onr furefathois kindled their fires !iy a spark 
generated by the concuss Lou between a piece 
of fiiiit and a piew of steel. Our own bodies 
generate beat apparently, by the aciJon of 
the fijod W'e eat and the air wc Ijreathe. 

There are then, many POiirccs of heat — 
the stm, the earthy friction, concession, ani- 
mal processes and chemical processes in 
geiieriiJ. 

Xow as to the nature of heat People in 



past ages regarded beat as some soil of a 
fiuhl which Is trarisii fitted from one Itofiy to 
a neither In niiicJi the Hame mniiiier as water 
flousi through a pipe. In 17G8, Coiini Kum- 
fonl, then in tlie si^rvice of the Huvarinn 
government, ji resen t^Hl to sc I ell ire a m‘w 
theory of hcab Uo htid eaiTJL'd uii a series 
of experiments, among which was the iKUiiig 
of a eaiinou in the arsenal at Muificb, and 
he very Justly argued lliat iinything that 
could be lu’oduced Iialefiiiltely by tbe frietiun 
helwcim a drill and the sxilistarice in con- 
tact with the drill could not lie a Guiil, 
Ib'sidcs, a bO(l 3 ^ weighs my more udieii w'arm 
than when cold. If heat M'ero a fluid, we 
would expect a boily to gain in weight when 
lit'iib^l, Ileat then, cannot be a fluid. That 
whieh we cab heat must be due to some 
pceultar {-onditiim of the interior of siih- 
staiices, mid Hot to any fluid within them. 

The theory of heat is .suiiimed np in the 
familiar stateinciil tiuit ''heat Is u mode of 
motion.'* Xot motion that we can see or feel 
as niotloti, but infinitely small and rapid 
vibrations of the particles of a Inidy. .Science 
leaches ns Ibat tlie particles of a body 
lire in constant inulioii or vUiratinu, in some 
cases very rajud motion, lii other eases slow- 
er motion. "Wlirm we impart licat to a li^xly 
w'i‘ Rimply increase the rate and extent of 
the vihralions of its j) a it ides. When we cool 
a body we decicaRc this viliration. If wo 
could coni a body to such a tem]ieratnre that 
a|] motion of its part ides ivcre stop]>cd, then 
it would eniitaiii no heat, and it W’oiild be at 
'^absolute 7oro.” 

Tlie ofTeetft produced hy heat bear ont tbifl 
tiieoiy, IVc all know that a body w hen heat- 
ed expands. Tliis Is wdiat wo ■would expect 
if tile motion of Its particles ivere iiiercascd. 
If we hi‘at a sotld body hot enough. Its par- 
ticle* arc pushed so far apart that it becomes 
a Ikjifid; anj Jf this Ihjukl be further heated 
It becomes a gas, Tlie reverse process, that 
of eooting, if applii^I to any g!is, wull reduce 
that gas to a Ikpiid, and filially to a solid, 
if wo cun secure a low enough tempenitnre. 
Tlita Is most strikingly illustrated in tlio ease 
of lidhid air, !i discovery of recent times. 

Tlie difference hetw'eeu heat and teniporn- 
ture must be dearly under*tooil. The tom- 
jieratiire oX a l>n<|y gives ns no idea of the 
amount of h<^at It contains. A penny at n 
tcDiporatnro of 70 degrees contains far less 
heat than n peurid of copper at the saim^ 
temperature. And a pound of copper will 
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hold only oiie*tentb a a much heat as a pound 
of water at the same temperature. The 
amount of heat in a body cnuiiot be deter- 
mined from its tempei’alure alone. Neither 
can we determine the teiuijorature of a body 
from the way it feels to us, A piece of 
Iron may fool cold to the touch, while a 
piece of wood at the same temperature feels 
warm- 

Heat is transferred from one point to an- 
other in tlirco ways, U may travel by con- 
duct lou, as when it passes from one end of 
i l>nar of ima to the other. Or, it may travel 
b 3 ' coni'cctiori, as In the case of a current of 
warm air, or a curi-ent of warm water. 
the purtich^Si of the air or water actually 
move from place to place, carryjnj;; with 
them the Jieat they contain, 

The thinl metliod by which heat H trsins^ 
ferred is called radiation. This h the 
method by which heat roaches us from the 
sun, throujEiU millions of miles of space in 
which there is no substance to conduct the 
heat, nor any air to carry It by convection. 

now considered the sourcet^, nature 
and transference of heat, It Tcmains for us to 
see hy what methodic we tuni the energy 
which heat puts at Oor disposal Into useful 
work. 

il€3ou.tiB.a£4| noiL toiiuith,) 



RELIEF FOR THOSE INJURED BY 

electricity. 



The following? rules are printed lu large 
type and powUnl in factories In f:ermaiiy, 
^ciicre electricity is ust‘<l for Hi,dit or ]Jower: 

(1) The current should be shut off at oiire 
if Hie means are at limid and the person 
called upon nndcrstainls how to do it, 

(2) If this cannot i>e done, be careful not 
to touch the Injumi personas body with tho 
hand. If no rubber gloves are at hand, the 
body should be dragged eway from the wires 
by the coat, or a coat should be taken off 
and folded (a dry cloth may be used for tJie 
purpose), when the Injured person may be 
grit sped through it and dragged away, 

(3) SVlicn It is not possible to remove the 
Injured porf^en from the wtrcfi, raise that 
part of the body that Ih !u contact with the 
earth or the wire from it, using tlie ecivcred 
hand. ThU will Ijrealc the current, and it 
will generally be possible then to get the 
body out, 

<4) If this cannot be done, take a dry' 
clolh and place It between the body and the 
ground, and then disentangle the bwly from 
the wires. 

(E) If tho body Is freed from the wires, 



remove all the clothing from the neck and 
treat the Injured person as one drowned. 
Open the mouth nn<J grasp the tongue, which 
should be covered with a ('loth; then pull the 
tongue forward and gradually allow it to 
full back. Thiis movement shoiikl he repeat- 
ed 16 rimes a minute. Tate care that the 
root of the tongue ia thoro uglily moved, 

(6j The bystanders should not be allowed 
to give the injured person wine or spiilts* 
» ■ » 

HOW TO MAKE AN OLD GUN SHOOT 
CLOSER. 



An old aliotgun can be choke -bort*d ho 
that it w'ill shoot dosser, and a good cheii[) 
gun thus transformed into the eciual of some 
of the highest grades of guns by the fob 
loivjiig metliod; 

If the barrel Is spruiig^ it iniiet first l>e 
straightened. This is hard to do on floutde 
guns, but if the barrel cannot be rttrutght- 
cued do not attempt to l>ore it. A good 
auger wili be re<iulrcd for the Inuring. Place 
the barrels in a wooden clump and screw 
the elaiiip lu a vise. Insert the linger in 
the breech ami bore clear thmugb with a 
light cut, taking care to have the IsLinl 
straight. Then screw the bhulea of the 
tool slightly open aiul lake a light c-ut 
within 2 iuebes of the inu^srle and continue 
thus until the pits arc all out, J’he blades 
of the tool must Lk'' kept very Hbsirp by rub- 
bing on a fine oilstone and grinding only 
on dull spots to keep the blades straight 
and prevent ring-boring, 

■Reverse the tool aiub standing at the 
breech of the barreVs, bore a recess four 
inches long and about Vi Inch from the muz- 
zle (the deeper the n.'cess the closer the 
gun will slioot). Now take a half round 
hie and smooth off tlie shoulder at the muZ' 
ile, fto ast to prevent powiler cake. At this 
point you must use strong -soup sups ns a 
lubricant (never tise oil, as It wili tear the 
isirrels), taking light cuts to smooth the 
liarrel aud UHing plenty of suda. Use the 
l>lade that cutH best and keep the t>Iades 
very sharp. Have HO nlclies in them, as 
that will scar the barrel. Turn the tool 
slowly and feed slowly. 

A correspondent of the American TUnck- 
smith says he has bored in this way ten- 
gauge guns that patterned 85 with No. 4 
shot In a 1 5-Inch clrcde at fifty yards. Load 
i drs, pow'der, one and one-fotirtb shot. 

■ 

Have yon a good kink which might help 
some one else In an emergency? If ho, send 
it In, 
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SIX-MASTED WOODEN SCHOONER. 



The six-amsted sfhooneiv the ‘Tin lb E. 
iSi interest hi these dnys of 
pliips. ]j^Vi 1 Kse tlhis otu? Is built of wotnl. 
The vesssel is 3.000 toiin; is 330 ft. on lce«?l; 



CONCRETE AUTOMOBILE ROAD. 



All Illinois inventor lu'oposcs a eoncrete 
mil far use of iUitos oiHl farm vehicles on 
pnhlie hiijlnvnys. The some time 

of an eastet'n man to lay broad, flat 




N«w Wood«n Sc1m04»n«r 



4S ft, bcamj, (Iraws^ 28.5 ft., and cost 
(X>0. The kni'or masts ai^ 118 ft» lob^^ and 
30 ill. diaiiieler; toinnasts 5G ft. loii;;% The 
spsiiikof boom is SI ft. ioii^:, and tlie jib 
haem 7S ft. loiii? ami 21 in. dhimeter; the 
vessel spreads 10,000 yds. of canvas. A tei“ 
ephoiie eomieets the captain's office with nU 
parts of t]io ship, says the Ameriean S^hip- 
builder* Three strips of stwl d ft, apart 
and 133 ft, 138 ft. and 221 ft. ion;? respec* 
tivoly are strapped on each side of the liull. 



‘ TRIED * A CASE BY TELEPHONE. 

A fanner near Kikhart. lU., was recently 
airestiXl on a charge of drunkenness and 
disorderly conduct. The man was too busy 
to leave ttie fai'ni to ffo to town to Im 
tried, so he sn;rp:ested erniduetiii;? the trial 
hy telephone. The matter was easily ar* 
ranjred, the indi?o prefervinpc the ehtir^res 
against him hy wire. The fanner plead 
^ruilty by the same means and promised to 
send llie fine AxhI, $1-1^ L,v inn II. The '^vhole 
.affair reipiired but a few miniitesj. 



A pressure of 1,600 Ih. per square inch, the 
lif^best pressure ever observed in any nat- 
ural well was shown by a well in the 
Xinovali i'c^;ioii of Greene eounty. Fa. The 
well struck the Cainpbeirs Rim oil sand and 
the rock pressure passed the jjaiijire liinit of 
1,500 lbs. per stpiare Inch and bloTv off tbe 
2-iii, pipe which shut the well in. 



rails on country roads has not been adopted, 
owibji? to the grivat cost. Concrete is less 
expensive niid the track could be maiiU' 
factiircd riglit on the spot. The I II ust ration 
shows the shape of the proposed *'raiP’ 
and the pcravel foundation ou ivhieh it rostfs. 
Ry using guide wheelsf. as shown, an auto 
would keep the track without steeling hy 




hand. If the track should pmve a success 
!i desirable fKfcnpation suggests itself for 
the employment of convicts in mir atato 
prisons. 

4-*“^ — 

Popular iMecliaiilcs tvill he sent to any ad' 
dress ill the world for $1 per 3 ‘car. 
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LINEMEN IN MOUNTAINOUS REGIONS 
WORK AT GIDDV HEIGHTS. 



Ttftopliono linos nio no^v foiuitl in iimny 
wliioli tiio aliiiosl. iinuoossilJk'. Thm> 
Is n in tho Rooky iimuntninK tlii-on^jli 




WorUIn^ Over & 0reed Aibd^CA 

uTik-h a iojn.1 has lioou hlastod Jn the fate 
of a olilT. Tlio pr>]os wliicli tarry tlio toio- 
phono wiros aldiij:: this road art? inolliiod 
outward In mdor that tlioy may olonr the 
ovorlnmiL^intt Wlion it neoofisary for 

a liiiiajiitn to eUlnl^ one of these ttoles tn 
niiike a roi>air tin' man is suspended over 
lire pass hitndredH nf poet above the baso 
of the cliff. A fall wonld mean death on 
the i-oeks far helow. AcoUloutH anions the 
Earjro foree of men who are emistantly on 
^ duty alonj^^ Uiie^ in snc-h localitlos tire vei'y 
[■are. Tiie men employtMl are the most skill* 
fill and a^^ilG to be found and on this f^reat- 
!y depend'? their safety. Great preeautlons. 
however, are taken liy the telephone ffOiii- 
li.'Uilef! in eonstmetinjx lines in stich plaees. 
Poles and erjnipmeiit are subjected to the 
most iimpection and the eoirstmctton 

work Is done only In ways wlilcli have been 
aj>pro\'tKl by tiio telephone engineers. 



Often the repairmen must start out In 
Uie dead of night for some isolated point 
where the wires are out of order. The 
fiercer the element;?^ storm* wind, rain and 
sleet, the more work there is for them to 
do. When the Kaw river at Kansas City 
swept over its blinks^ earrit'd away I ’ridges 
and subniei'ged a large sect km of the tow n. 
tlio repairmen of the telephone companies, 
began a battle with the flood and kejit up 
the fight for days. When they w’ere beaten 
at one i3oint and eommunieation ivaJ^ broken, 
they estahlisiietl it nt another. One span 
of a Va'Idge went down si ream just after tin' 
gai> had been covered by a telephone w’ire. 
Then wires w'erc stning along the piers of 
the bridge and when these w ties were l.n\jk' 
en iniiftti!; wore erected on the bajikn of the 
river and a lotig loop of wire Buspended he- 
iw’een them. C'oinniuntcalion was main- 
tained with many persons held prisoners In 
the upper stories of their Uomea^ and by this 
means a mnnbor of lives were slaved. 



EXHAUST VENTILATION FOR LOCOMO- 
TIVE STALLS. 



.V system of e.vh;uist vetitiJation for round- 
liousefl* In wliich the smoke and gases from 
the ioeomotives are carried off through floor 
duets to a single chimney, is being tried. 
Hneli a system would do away wdth the 
open sniokejack by whicb it Is hnposslhlo 
to completely remove the gas beeanse of the 




Ktxlibiiftt V»nltlati9x^ fov i^outid- 
Kou*«s 



cohl air entering it. The *' smoke nnlsjince'' 
alsft would be solved in this Instance at 
least. The iJaklwIu Locomotive Works has 
an exhaust plant In oiH^ration and also the 
testing shops of the T^. S. & M. S. Ry. at 
Collimviiod^ O. 



Articles pnMished In our '^feehanles for 
Voimg Amerhai;” dcia^^'tment Im ve l>eeu is- 
siml in !>o<>k form and will be sent to any 
address on receipt of 25 cents. 
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SHOP NOTES 



HOW TO MAKE A SELF-HEATING SOLBER- 
IKG IRON. 

A useful and Nimpie Kelf'li^-ntlus soklevi iijj; 
jrmi ni:uU> like tlie tiiie shown in the lHiis- 

tmtiiiu wilt 
he foiiinl a 
eon- 

vt'nEi'nri" to 
Its (uviien 
An orOi- 
n:(ry hurnc]*, 
having an 
end off, lain 
n soldoiiuji 
h-on fjist- 
ened to the 
e n il h y 
in e n n s of 
(■nil per iviro 

t' o u n d 

n round 31. 
To use, the 
k'ns is turned 
on full and 
the Iron ml' 
lowed to fiet 
welt heated, 
'riie is 

then turned 
luilf off or 
until the ftnnie Jmsl fills the siuTnce of the 
iron nnd eoines quite to the ludiit. The Iron 
wilt keep Jiot quite ii white, suys the Model 
Kaginef^p, London, and when eool. Is qniekly 
lieated n^ain by turnlnjir the gas up. This la 
a eleaner metluHl ihan using the firt\ and 
after a little i>raetk^^ the iron is not at all 
awkward to liohl, 

♦ * » 

MAKING A soldering IRON OUT OF 
SCRAP SHEET COPPER. 



For inatei'Ia] the eopinu- Viottom of an old 
wash hoilec will unffice. Cut the copper Into 
pieces al>mit 1 In. i^qnitre and put them in 
the melting pot Place the pot in a largo 
(Ire and hank up well with wet eoal, as- the 
copper will imdt more ipiickly !f the pot 
Is coTcrod up, says a corresi>ondent of the 
Hlaekf*ni]th and W!i(M>lwriglit, 

Burn the grease onl of an old buggy wheel 
lw>x until the l.nix Is clean and dry. In a 




of Ixaii'd l>ure a hole Vi or % in, deep 
j^o the snialJ end of the box will tit in as 
shown in the ilJua^traUon. Pour the melted 
topper into this box, taking care to keep 
tlie faee well away, as the molten metal niiiy 
spatter. 

If the copper cannot be punched out of 




UquI 4 fer Ttae U«lted Coppir 

the liox. break the liox with a lianimer, 
(IockI copper ean be forged at si dull red 
heat, but if it will not hammer, rasp llie end 
to the desir(4Ll priinl:. Cut off the light leiigtli, 
iliilt a hole in the blunt end, tap it out and 
screw in a %dii. ph^ce for a handle, 

* ■ » 

HOME-MADE METALLIC PACKING. 



"Where tlu? sisie of the pump KtufHng-bax 
l.s wholly itiadeqnnte .a home-made metallic 
]]ii(iiiiig, consisting of a eomhhmtinn of soft 
V, ire sadder wound with asbestos wtekliig 
aiid dipped in a mixture of graphite and 



c 



UomC-Uada Metallic PdCklnff 

4‘yntider oil, may 1 m" used to advantage, says 
n Oiir respond cut of the Eiigitieer’s Keview. 

'Hie packing will leak at tirst, but as tt 
bet'onics fitted to the rod will gradually 
slop. The packing has not been tried on 
hot water, Init liohig mctallle would prob- 
ably work alright. 

- — — * * » 

The 190S Shop Xotes Is a handy book for 
f‘very sho]!, C.'oii talus 300 pages, 3SS 11 lus- 
tra Mi ms; price, GO cents. 
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AN IMPROVED FILLER FOR THE LUBRI- 
CATING SYSTEM. 

En{?inoevs iind oil era wl!o ore not so fortu- 
niito a!f? to liflvp o uji” oilUi^r system 

on tlicir on^Jflnos oinl mafliiiiOH, will fliul tli€> 
roHowinfr a liatidjr addKion to tbeir til levs: 




f fa- 1 



Bend o. ptocc of No. 8 Iron wire (Xo. G 
copper wire Is l>etter) into u riuj^ or rolhir 
{Fl^, 2K jost Ijirse eiioin^li to wlip over ilie 
spout of tho fillier. Put tlds on the s^ioiit 
about in. from the end as whown in FIk- 1. 
attj solder in yiaee securely, TUis I'iii;; pre- 
vents the spout slipping t<io far Into the hole 
ill the triij}.— Contributed liy T.ee ObyciV Gk- 
mulgee, L T. 

* ■ » 

TANK FOR CATCHING CONDENSED 
WATER. 



For providing water for wnshlng Inmds, 
fiietS ote„ in Uie plant the following ar- 
rangement WAS tried by a eoirespoiuleiit of 
the EiJgineer*s Review and was found most 
useful. 

A tee was put in a live aleaiii pump and 




n pipe connected from the tee to the toj) of 
ati 8'in. capped pipe ^ ft. high. This tank 
is kept full of the eonclensecl hot water all 
the time. The water ts mu li> the sink by 
mean« of ii pipe conneetecl at the bottom 
of the tank. 



TREATMENT FOR BURNS AND SCALDS. 



To draw the iiaili from a bnnp exclude the 
air and eansi^ It to heal rapidly, apply rt good 
coat of a mixture of linsieed oil ami air 
#sl!iked lime. Let this remain on until ll 
wears oT. 

An excellent treatment for scaids is to 
bathe or Immerse the injiiml [airts iu boil- 
ing grain aieohoL which will take the pain 
ouL and then apply a healing salve, or treat 
as a had wound, ■niese li'eatmcips uro so 
simple and relievo the pain so ipik-kly that 
they rabk with the host— Contriimted hy 
IL E, Bkmdol], Fasadetin, Cal. 

» 

SAFE RAIL GRIP FOR WRECKING CREWS. 



A new and simple rail grip now tiseil by 
the wreeknig crew at Sayre, Ihi., on the 
L. X. R. R, WhAi? desigin^l by one of our read- 
ers^H r>. IL Utter, foreman of the call shop nt 
Sayre. 

The grip, whieh is very .simple In con- 
Ktruetlon, is 8 in. wide nml X2 im high and 




t\:im posed of three pieces of forged Iron. 
Section A is jdaced under the rsilh and t§ee- 
tioiis B and O are placeil one on each side 
of tile railt entering sect (cm A ami eIo&e<l 
together at the top. The grip can l>e adjust- 
ed lo the rail In one-hnlf minute ami makes 
a secure hitch that will not i?]lp. 

♦ * » 

HOW TO PRODUCE FLEMISH OAK. 



Dissolve in one gjilkm of water, one-hnlf 
pound of bleliromate of potash and coat Ihe 
waodwork w’ith the solution, AVhen H Is 
dry sniidpaper it dov\m smooth and give a 
eont of the host drop black ground Iti japan, 
thinned with turpentine, Tgd It stand for 
five minutes, says the blaster Painter, then 
wipe off cleaiu coat with pure grniit shellac 
and snndpapta’ with line isaiidpaper. Apply 
a eoat of bci'wwax in proi>ortIons of one 
pound to tiie gallon of turpentine and huving 
four oiincea drop black mixed in the was. 
Use dieese cloth to wipe off eJean. 
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A HANDY LAMP PENDULUM. 



A himp [Hmcliihim Miikrh juliiptnlUo for 
t'ordji iisied in Eiigbuul. sjtyn thfr 

H+>view^ 

l.oiulon. 

T H k t c b 
jiliovrs tlio nr- 
Tho 

<TEidl(‘ is nitncliod 

to tlU‘ floxitiiJo 
n r (i l>y c o r d 
urlpsi, iind iiisiidt* 
flic rrsidlr n 

licjivyliEill Ihrcm^dj 

ivlikh tlif flf'xiMo 
f\:tnl passes^ and 
Ui wbiL-b The lj\tnp 
:md sliadp arc at- 
tiu'hcd, The bail 
]s of sumoifiit 
weight to rest 
llmily oil seat- 
ing and no Jiolds 
the Fihade at any 
desired angle nrid 
kofijs the cradle 
perpemlkular at 
tliti Maine time the lamp is tilted. 



TO USE OLD DRY ELECTRIC CELLS. 

The cells of exiianstwl dry Ifatteries will 
make good Crenet tells, If tJie hnttoais are 
fut ofi; and the lining and paper lining. If 
any, are reinovf^L Be earefiil not to break 
off the carbon rod. 

After the filling has been nnnoved. If 
there is a pa|)er lining, it 111:13^ he i-emoved 
as follows: Drill an exhunst l;ole Ihrongh 

the eomeiil fn the top of the cell, then stand 
the oell in a watin'tlglp receptacle and fill 
the rereptacle with water lo within Vi In^ 
of the top edge of the cylinder, Let It stand 
until the paper linPig Is looi^tnied and may 
he entlroD" reinoTed. 

Tlie eharfmlj'k to he used is 7 o/„ of hi- 
chromate of sodliini disaolved jn 1 ip. of 
wjifer. .Vld. very slowD", ^ pt, strong sul- 
phuric acid, stirring the mixture kIow1_v with 
a glass ro<l all the while. 'Wheri the mix- 
ture is ei>ol pour it Into 11 glass battery jiir 
and add 1 0 ^. hisulphate of mcrcorj", ’which 
will iiijjiilgannite ami keep amalgannited the 
Klnc C 3 "]inder. The solution should l>o snf- 
fl<^ieiit in qinintity to extend up the Kinc 
cylinder for three -fourths of list height. 
^\'lieri m>l in tise tiiko tlie ^^jliiidtrr Onl of 
the ijolxiiLom 



If ’while working with the batterlefl any 
of the acid or the snlntioa should get on the 
hands or clothes, rinse off iumiediately with 
clean water. This eipcrlliieiit was sent 
h3' a carrcppoudcnt who baa used it sue- 
oesB fully, 

— — 

HOW TO REMOVE PUTTY FROM OLD 
SASHES. 



Cutting the puttj^ with a knife and bain- 
mer Is very apt to dumag^^ the woodwork, 
JnstciuL give Uio putty tlirw coafa of ordi- 
nary parnffin oil, allowing a b:ilf bour be- 
tween cOEits. The petrolenin will penetrate 
into the pores of tbe putt3" and dissolve tbo 
liardeiied Hnseed olh making the putty plns- 
ttc in a short time and In two or three hours 
it can bo readily removed, 

#-■-* 

HOW TO REPLACE BROKEN TEETH IN 
GEARS. 



To properly dovetnail a tontli in a gear, re- 
quires a slot as deep as the tooth 1 h high (A 
ill sketch), If the gear is subject to hard 
work this will not hold, but will surel3^ work 
loose. There seldom is metEil enough to do’ve- 
tail the proper depth without -weakeuiug the 
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rim of the gear. A method for light rim 
giMTs, that holds when' all others fail. Is as 
follows: 

llend a piece of boiler plate to tbo proper 
eirelc, as at H; dovetail it in the gear, as at 
C: iuak<‘ it a driving fit. Then drill through 
the phi to and rim of the gear; tap out and 
screw in Kteel studs, as at TJ. 

1’hls ^^ ill ciu'tainly hold iiecause the studs 
Eire ill] solid In the boiler plutc and ramiot 
tear loose.^kmtributed hy Pa^il S. Baker. 
MuscatIuCt Iowa. 
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GETTING A BLOCK AND TACKLE TO THE 
TOP OF A STEEL STACK. 



Au cD^^inee^ who had oxperieiicod gomo 
In i\ block and tackle to 

the top of i\ steel stack 3S in. lu dlauiot'^r 




and SO ft liifrli, tolls, in the En"ineor+ liow 
at last bo was Giiccossful, Tbc stark b;ul 
previously hod a rope I'lmniu? tUrou^lb a 
pulley at the top for raisiin;^ ti Idock. hut the 
rope li:id piirtcil and conic out of the pulley". 

The materliils the engineer collor'ted to 
work with were a double and siugle ldock> 
3i!0 ft. of Vj-in. rope, SOO ft. of chalk lino, 
20P ft of <>ommon lish Hue, % yd. of clioosc- 
cloth. a stick 1x1 :s8 io.^ a pine board IxlSxIfi 
ilk with Heats oti one sidiv 90 ft. of 9^i-ln. 
rope, a pall and some wrapping ■twine. 

Tim first thing to do wtjs to get a line to 
the fop of the stax'k. Four pieces of line, 
each 2 ft. lotig, were tied to the corners of 
the clict^eclotli and the looao endi? were tied 
to one end of the tlsh line* This fomuH a 
parachute. The other end of the flgh line 
waH tied to the handle of the pall, the loose 
length of the line having been run into the 
piill wo that It might be rapidly paid out 
when refiuirtH. The pail was then placed 
In the bottom of the stack ami by meruit 
of a stick the parachute was pushed past 
the tee with which the hollers were eon- 
neetexl (See Fig. 1). The air or ga.wes s^>ori 
lifted the parachute thmngli the stack niid 
out at the top^ where it was pos^^^ble to 
get hold of it. Then by means of the 
chalk line the ^-In. rope was drawn up 
through the Inside and down the outside of 



ine stack- The hook on the double block 
was replaced by one made of %-in, steel 
and of wuiiablb glze to hook over the band 
at the lop of the stack. The blocks were 
llicii threadc^l up with the other end of the 
^dn. n>pe and pulled about 12 ft apart. 

The Vl'-ln. miie, A. Fig. 2, was now hnaug- 
ing on the outwidc and to this was at- 
taehfd tlie stick to which the tackle liad 
previously betui hound. The old %-ln. rope, 
wEis tied Into the hook of the single block 
and the tackle hoisted by pulling the ropCi 
A, down nud nut through the manhole in 
the stack, netting the hook over Ibe stack 
band rcipiired some patience, but was finally 
aecoini>Iishe(L IVhen secure<L a few hai'fl 
pulls on the various roiws broke the wrap- 
ping lu'ine by which the tackle was bound, 
and tJie I'ope, A, fell down on the inside of 
the stack, and tJie stick fell on the outside. 
The single block wa& then pulled down by 
nicalifi of the rope, C, and a swing. Fig. 3. 
made of the 12dn. board attaclu'd. The 
engineer tlioti eolleetcd liis painting mate- 
rials and with the aid of an assistiint pull- 
ing on the rope started up. It was only 
uecoKsary to make three trips to the top, ns 
a white* wash brush attached to a breoui- 



fitiek enabled him to reach onc-half the 
rireuiiiferencc of the stack. Fig. 4 shows a 
safe bitch which is iiulckly made and by 
means of which the man fastened hhnsclf 
at whatever point he wished to stop* 

4 * » 

The thinnest coat of paint and vnmlsh 
that will give a good finish should be used 
for ears, and they wUl not crack so koou. 
Too much varnish is often the fatal mistake 
made in this line. 
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ANOTHER METHOD OF BABBITTING 
CRANKFIN BRASSES. 



WHY WAGON WHEELS ARE DISHED. 



Oil! wom-mit brnRses mn>" 

!)nhbittpfl in the fnllowintj inanciei" niul 
mitrte a a fiooA jir new, siiys a eori'espondeiiT 
of the Eni^iiieor’s Revle^v; 

Dovetait plaees into thy Ui‘n?seR on iho 
quarters ns shown hi tho sketeli, leuvhu; u 
.‘ipiice of aijovit I /4 fill n In. pin. llie 
liovotiiilerl part need t>e ojily in. deep 

I 0 liolii the hnljhttt in place ami from ^.4 
in. to hi^ ia quite with* ononpli for the 
bnhLtitt. pin (ISLcd in lids ivuy does not 





Bftbbttt^d Crftoicpin SraBHB 

wear quite j?o fljit iukI mnkos a smooth rim* 
ninj? bosj it weitrs better tlimi brass and 
I'oq Hires less lubrication. 

* ■ » 



The reason for disbin^j wa^!on wheels can 
very eaJ^Ily he ilemonatrated by making a 
couple of till wheels for one iixie of a 
<‘h lid’s toy wEij^on, says n correspondent of 
the Rlackstnith mid WbeehvfUlit. If tiie 
wheels ure imtde as sUown at A, 



Fi^, 1, they wilt take tlie stuipe shown at 
b, Fi|;. 1, a verj* short time after l>elii^ in 
use^ especially is this true wlieu the w’lifron 
ifl loaded The liiitis of these wheels are 
nuide of a 141 or wood mi lied to the tin. 

Tile stiperiority of the disLied wheels Is 
shown in Fifr. 2. The ttn wheel is imt into 
at r. lapperl over to tlio dotti'd line and 
rtvetiHl or soldi'rt'd into a flat tvaiie. This 
wlieo] i>ut on the axle at the projier aiiiiie 
will staiiil a ^rcat deal of hard usajje. The 
diflerenee is In the de:f 4 :ri‘e of stilTia'ss ob- 
taineH.1 in the lwi> forms of wliwls* The 





GRINDING CAR WHEELS AT SLOW SPEED. 



In some St, Ixuds street car shops it Ims 
been discovered that better results !iro ob- 
tained tiy rtnnovin^^ car wlicels from the 
trucks and ^'riudiin^' them at slow’ spetHl 
than by the old inetliod in which Hie wheels, 
run nt a hi?h speed by the motors midt^r 
the cur, were pround under the car. 

The 'HNlieels reinovia! are run at d r. p. m. 
This speed is re^fUliUcd by nicuns of u f'lnui- 
tersliuft fixed Jibnve the >idicel jrriniler, say« 
the frtreet Riiilw,'i,v Jourmih from which n 
belt Is run to a split pulley which la xdriced 
on the car axle. The exeellent n^sults ob- 
tained make tbe nieans wortli while. 

— ^ » 

REPAIRING A THERMOMETER. 



For a thermometer in wbich the mercury 
has separated try tlie followdup remedy: 
Place tlie Ihermometer In a lon^? stockinir, 
bavlTip the bulb toward the toe and then 
jzrlp the prtoekItijEt tlisrJdly at the top and 
wdilrl rapidly. 3’he centrifugal action will 
drive the rneroiiry to the buib^ and the 
thermometer will he m pood m new,— Con* 
tributed by Hayinorid J. Kdwards„ fthuMs” 
burg» Wis. 



dlsbcd wheel Is stiff er than the fljit one 
jind so will not easily lamd and wobble, IHit 
on as shown at ]\ Ftp. 2, Unwever^ the 
dlsln^l w'lieel will not stand coiistaut usiipe 
and loading. The sijokes in thi‘ hub will bc- 
toiiie loose ami the only remfKly is to cut 
out a T>icce “f fhe rim and reset the tire, 
c iiuslrip a preater and rather iiiisiphtly cHsh, 




wdiicb W'ill probably have In be Increased In 
time. 

If the ivheels are "gathered'’ at the bot- 
tom so Uiat the spoke^t below the hull slaiid 
jnirallel with the vertical line, F, Kip* 2. tbe 
wlietd will carry Its load tlfrect tlirouph 
spokes, iini aud hub and Ihere is in> undue 
strain on the ppnke,s. The pathered wheel 
(lirttws iniid in the clircf^tkm of Hue Gt nway 
from the wairon iusteail into it ami is 
preferable for tbift reaNOu also. 




A TEMPERATURE ALARM 



spring sides of the tray being stiff enough to 
liold the screw so U eaa he entered and 
Kc-re wed until pressure comes on. I^hen the 
driver revolves part of a half turn, mitU 
the positive drive hinde slips into the slot 
of The screw hmti ami a llroi pressure can 
ho apphed and tlio screw picked out* 



Temperature alarms arc of great service 
Jn gi'eeul louses wiierf^ a drop of a few de- 
grees may mean a loss of a goodly sum to 

the florist. T Is ere 
j is a thermometer 

— 100 - — ^ oil the liiartetj 

m I having a platinum 

* 1 wire its tJie Pore 

M I I 

^ I aud suihihle con- 

* ’ ™ I ricctions to elee- 

^ I ” tvical tc r 111 Inal 

1 — 5 * posts oil the ther- 

I luo meter iKianl, 

II says 



GOOD PACKING FOR A STEAM CHEST 



One-Hlxteenth Inch aisbestos shoeliiig 
imikes: a go(nl packing for a steam chest* 
This matcritil costs about 45 cents per yaid 
and If put on wet will hear 150 pmiudi^ 
steam piessurte Tii tests with this ]aicking 
a joint was hi'oheu sis times and tightened 
np satisfactorily with the wet asbestos* It 
is just as tight as the best rainbow packing 
cftti ever be made,— Contributed hy T. H. 
Konrad, BurihigHinCj Cal. 



corre- 

|— » spoiidcnt of tlie 

I— I I Metal Morker. 

I I 10 I j Tlie ]J ] a t i n u m 

S i_ I I wire can be ad- 

! justed to any de- 

J slrcil temperature 

and to clTect tlie 

niariii, the wire Is 

connected up so 
that a metsillTc circuit Is bmken whenever 
the tempera turc di-ops hdow llie set point 
and the jihmu hell tings. The apparatus eon- 
iiecti^l up with suitable liells and batteries 
and inHtaUod so tbnl the alarm can he heard 
in any part of the greenhouse costs less 
than |10, 



HOW TO REPAIR A SPIRAL SPRING. 



A spiral spring, 1 in. in diameter, wbloli 
was used in iiu engine governor iiad which 
pnrH^l in the middle one morning just be- 
fore starting up, was repaired 1 13 " a corre- 



SXfLril Spring U.epiil>pd 



TRAY FOR HOLDING SCREWS 



spondont of the Engineer's Review in the 
following manner: 

Tour holes ii'cre ilrilled in a jdece of steel 
as at A, nrld the broken ends of the spring 
were forced through the holes into position 
aft at R- The spring waft then replaced 
and tlie engine fttarted. The Job took about 
30 minutes* 



If a box of Screws be pouml into the 
tra 3 ", constructed aft fthown in the IITiiftt ra- 
tion, and it is then shaken tvvo or three 
tfmoft, every screw will fall into the groovefl 
J^ead upward, says the American Electrician* 



HOW TO THAW DYNAMITE 



A safe and sure waj' of thawing out dyna- 
mite Is as fullnwa: 

riN:^cure a siuall box nr n nail keg Just 
large enough to hold a lantern, and knock 
the bottom out of It, to admit air so the 
lantern will burn. Tack a piece of burlap 
over the top, on which to lay the dynamite, 
and set the apparatus a safe distance from 
all buildings. Throw an tdd coat or a sack 
over the djuiamlte. The heat cun he regu- 
lated 1)3’ turning lire lantern up or down* 
'1 Imve used this inetho<l of tliawlng dynu- 
ijilte for four years," writes X, (4* Hall, of 
Parker, S. D„ "and have ulwaj's Iiad the 
iH'ftt of results.'^ 



If amnll brads are driven in the tops of the 
ribs (not shown in cut) the screws will fall 
into the graoves more readily. The Kcre^v- 
drlver Is then pressed over u sci-ew, the 
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electrolytic process for etching 

STEEL. 



CEMENT FOR BELTS. 



Cook tliomnirlily 6 oz. of Potor Cooper 

white or orv^om |^!uo oud wlion It Ik ivoll 
(looc iiLld 2 oz* of powdered AVliito loml. 
Mix wo] I. Uho ^nuw proportions^ for Jar^^or 
For nso for iiuj length tiino 
111 sonmiLT Icrirc tlik'k ami tlilii down with 
jileobol* When thoroughly cooked turn out 
into something to cool. Cut off a piece aa 
wfiiUod. in uitplying, make the splice the 
same lengtli tlie belt h wide, hammer it 
well logetliei' ami the belt can be iiseil in 
one lion I’, A eorresjieiident of Power s^ys 
lie has used Ihi.^ <'emeut for six years and 
liaa never liiul u spliee come apart. 



A process of electrolytic etching, invented 
nnd patented by a Oeimian, maUi^ it iKJssible 
to obtain exact reproductions of articles En 
low relief, such as medals and coins, iu hard 
steel, 1 lie principle of the process is {lulte 
Him pic. Plaster of par I a is poured upon the 



£lunid« 



Pl4ct«f CodlIrMM 



ATTAntTBrn^nt: for SlOOtrcilTtlo Xtcliinir 



HOW TO CUT BELT LACING, 



article, let us say a ooEm sufficient to form 
a column several Inelies high and a cafit is 
taken. The plaster of paris Is then removed 
from the coin and fltLctl with an ebonite 
sloe VO, lea ving exposed only the face and the 
conespoudlng blank at the opjwsUo end of 
the short colutuii of plasier, 

A vessel containing an electrolyte, such as 
am inoninm chloride, is prepared and the cast 
placed face upward in it, so That the fact? 
projects above the level of tlie llipiid. and 
the li(]uid can only midi the faco by absorp- 
tion through the column of plaster* Tlie 
piece of steel ou which the reprodiietUm of 
the coin is to be etched is placed on the 
face of the cast and is made tlie anode of 
the cgIL a wire spiral placdl in tlio Ihplid 
iu the vessel Is the cathode* Thus the steel 
plate rests on the high parts of tlio cast 
and at those points flows a current wldcli 
dissolves tlie steel and the liquid steel flows 
Into the cn.st. This process is kept np until 
the whole surface of the steel is in contact 
with the surface of the east* Of course the 
process Involves a number of details. 

The best electrolyte is made by electro- 
lytically dissolving fin iron anode in a so]n- 
tloQ of ammonium chloride. Every tiv{^ ui^ 
ton seconds the steel must be cleansed of 
its coustltUGiitH, notably carbon, whieli are 
left as it is dlsfiolved, A reproduction of a 
wdn can be etched on a steel blank In about 
three hours. A high voltage— tO to 15 volts— 
is efficient. 



In the diagram the various parts are as 
follows: .V, sharp i»>cket knife; B, block; 

f\ b<*lt lacing, C\ size of strip ro be cut; C=, 
<dher part of C: E, oiicl of lacing* Place the 
left baud on B. holding it dnuly and with 
the right hand take hold of E and draw it 



Block 



CutUara 



you. The knife, A. will cut C ju 
1 parts, providiug t; has a straighi 
[gi‘. In thhs wjiy C can be egt 
r tluiii a string, Tlie cut Iq block, 
^ any breadth or deplli. The pocket 
TUld be driven into the bench or 
and most be very sliarp.— t;on- 
ly E. V. ArcImuihauM, Xorria* ifont. 



PAINT FOR SHIPS' BOTTOMS. 



The following recipe is recommended by 
the -Masier Pji I nter as a good paint for paint- 
ing tlio bottoms of slops: 

Eight lb. of rositi; lb, of Cologne brown 
dry eoior; 15 oz, of Khellac; 25 gills of alco- 
hoi; d gills of heiiziue; Vj gill of toluene nml 
10 drops of pyridine. Finish with a coat of 
paraffin wax and white lead lK>iled together 
and applied hot. 



FLEXIBLE VARNISH FOR BALLOONS 



Digest at a gentle heat 1 oz. India rubber 
jn shavings and 2 Ib* mineral uapUtha, using 
a closed vosseb Strain carefully* 
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POrULAR MECHANICS. 



HOW TO MAKE GLASS SLEEVES FOR MA- 
CHINE BOXES 



Tiieir LTsl' Makes Liibi lent ion Unuecessar.v— 
Many Persons Experimenting' wUli I’Leun 



A vpi'j^ fair bear! 1132 : for a common bftx can 
be mude from broken l>its of bottle (sr plate 
jibiss. Many machirnsls and ijower traiiK* 
mission people wlio doBire journals for 




fspeeinl piirpost’s their orders to tlie 

jllasrt wtirks where any i^equire^l ]mttern of 
eleevo>? etin bo iiiamifaotnroi.l. The 
mamirat titrei s have every faeibty for inak- 
iiitj phiss jonrniils^ biit^ as n m](% they are 
obllpert to make excessive eharpes for speeial 
work of this kind; and besides, they cannot 
very well make just what one wants from 
dniwijipt?. Tlicreftn'e, many people who are 
Interest vhI in the use of pin ss sleeves in jour- 
nals for imichinery. sliafis for power tniiis- 
mission, eiipine bearhips. etc,, undertake 
make I he bearlnps tbefiiKelves. There al^e 
many experiuients in propress in the plass 
bearinp line at tiie present tiinC:, and several 
dilfereui proeessi^s for maliinp ^jlaas sleeves 
are In use at varimis Jmiaadaitt maehaiiery 
centers. In some shops (jiilte elaharnte aie 
pamtus for the moltinp of the pjuss and 




oast lap the same t}as been Installed; In oth- 
erst Uii» workman may be seen meltlnp some 
broken pieces of pJass over a fire with a 
ladle, he then pours the melttxl siibstatieo 



Into the sand mold, before we underlake to 
make any glass bearinps, either bi a crude 
way or in a mechunical uay. let us observe 
the prudes of glass used. 

The Jiipanese use glass bearings for the 
purt»ose of saving olh In fact they do not 
apply any oil at all to lubricate Ihe jour- 
nals titled with glass sleeves. They take 
piugcr ale bottles and lueak tiie piec(?s line' 
with !i immmor and melt them. FlhU glass 
is used by some of the Anierleaii makers. 
The pmdes of glass in whieh sllEeate of pot- 
ash and oxide of lead are proaiiineiit an* 
eottsiilored (he best grades. These are flint, 
crystal and sirass. The eoarst* preen bottle 
pla.ss, wlilcdi is bo often med and which is 
reutlily obtalucd. inchideR in itB piiysknl 
make-iip silicate of stahu aUimimb lime, and 
oxide of iron. TJn* eliief reason why one 
see.'? this grade of glass uf^^d fre([uent]y Is 
heciiuse it is adways conveiih'Uh Wome of the 
plaBs betiring makers and users ovhieiitly 
conshler all sjtecles itf glass iilikc. Tlie Eng- 
lish crown ghiss is s£.u3iclimes iisetb id^o the 
refractftry liobcniljui tyi)(‘s. There are two 
ways: One is to select (he glass from iKd- 

tles fjr broken tvliidoxv [tames; the other is b» 
go [linnet to ai glass work.? and piirclmse ihe 
kind of glasfc desired. Comiaion wdiite is 0 
go(id sort to lujy. If one uses botiU^s, lie 
iiuiy as w'ell use whatever Is handy, and mix 




a ml grind ail I topetln'r, as an assortment, ex- 
cept by iin export is not passible. But e>eii 
wlien the glass is ready, and the pieces all 
hrokeii n[>, so they have ai degree of imb 
forndty, the work Is only Ijegnn. 

For melting, an apparatus like ilie one 
shown in Fig. 1 is roenmmended ais ptaal. hut 
KTich nn apparatus Involves both labor and 
expense. As a substitule one might ii^ielt tSio 
glass in am ordinary melting ladle. (Fig. 2.) 
I a a shop, where it is Intended lo fll! orders 
for plasB bearings, it is a good plan to ei'oct 
the brick or stone eii'Closiire 11 s shown Jii Fig. 
1, Tliie should l>e of proper dimensions to 
aceonjmodate a crucibie 3 fL high and 30 in. 



POPULAR MECHANICS. 



m 



iu dUi meter. Sucli a emcilile oau lie pur- 
eUai^eU at a foumlry, TUe luelthig of ilie 
iei heat done If the i-ruelble la euelosetL 
Therefore buiUl ui> tli<^ walla to luake the 
chaiuber A. Have the iulet for the eoal at 
C uud the outlet for the liraft oud aliiuke at 
D. Cover the to[i with sheet metal, and 
to koef) the heat in rover the sheet metal 
with ashes. Paek the erucihie* P, witii the 
broken fjluss ami cover It. Put the crucible 
in through the top of the ehamber. Cover 
tlie ehamher, junke a coal or coke tire and 
km^p it uji until the ^hiss is melted. Then 
remove the eovers and ladle out tlio melted 
i;hiS8. This is a first-class method, Init as 
lieforc stated* tlie Rlass can Ik‘ melU^l in a 
tMininoii open ladle 2) over a hot coal 

hre. 

The next part of the process is the pour- 
hij]f ujid niouldinji:* It is a phm to make 
some saml monids precisely like tho^o used 
ill the fomulry for castinjr metals, r'i^. 'i 
is a pin II of one of the sand niouhls. Use 
monkHn;^; sand and shape the form of the 
artielc to be cast in the sand as at V. I'our 
the tiliiss direet, or use the usual k'ate and 
runners of the stamlai^l flask. Fig. 3 is a 
sectional view. 

First cast very plain sleeves in open flasks^ 
and finish the exjjosed side hy grinding on 
an emery whecL After a while, ahnosl per' 
feet sleeves may be cast ready for luic, liy 
employing the facilities of the diiEsiied flask, 
iSoine of tlie sleeves are cast round complete 
as in Tig. 4. Fig. 5 Is a view lengthwise of 
tins dcMign of glass Ix^aring. Tlie gUii^K hear' 
ing is often supported in a cushion of rubber 
or a ptidddig of felt, Sometimes, If thick* It 
rests directly upon the tnetah Fig. (i shows 
tJn' arrangement freiiuently used wlien the 
hIpovos hear in metal boxes. The s-Uaft, 
contacts direct with the glass facing of the 
sleeve. The sleeve is an[^tlorted In the metal 
frame of tlie box* H* This part of the Isox 
tits into the jmmial of the hanger or ma- 
chine frame* J^me of the hoxen are put up 
as i!lustratt^<l in Fig. 7. Thisi involves eitlicr 
a liglit lit of tlie glass slwve or ridges pro- 
vidiNl on the sleeve to tit into carrespuiidiiig 
grooves In I he metal cap or seat of Ik)x. The 
adjustment of the ridges and the grooves 
jii-events the sleeve from working out of its 
position, f^ome of the glass sleeves are made 
np 111 sections as illustratetl in Fig. R, iSoinC' 
Times the sleeve is in one complete pai'l, 
again In two halves niul then again hi four 
parts, as in this ease; sometimes the sleei^os 
are capped at the ends with, metal 



encloaures and those caps protect the edges 
of the glass. 

After the casting of the sleeves comes the 
HmcKdldiig 11 lid finishing. Some of the sleeves 
Al l 11 he warped and crook eil and have to be 
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Fig. 6 





reinelted; others are cracked too hndly for 
use; some iii'o very rough and the ronghnoas 
must be giviuiid off on the emery wLecL 
This is uiiite fine work. In fact all of the 
glass sleeves must be snihjected to nioce ur 
ieaa griudiug to get Iheui into the proper 
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order for After the film] ^r1ndln^< rub 

tlie yurts with an ui]./ i-lolb, and Tlieti 
Hlcevoa me ready for work. 

The object of the plass lieiirSii" 1;^ to do 
iiwuy ivlUi lubrifiitioii. Glass lu-o 

ust'tl on water wlieelt?, wlierts the water con- 
slantly nioistenH tbo beartiijiSj and »<► odUi^t 
iff neeci?sa^^^^; but in nearly evi'ry other iii- 
Htaijce of tlie tiRo of tlio iilass sleeve. U will 
1)0 found that a ilroy of oil is slyly deposited 
111 the ^ilass bearin^f. AlinoiSt all makers of 
j^Jass sloevos^ hooxwor, declare that iio oil Is 
nettled. The {^lass sleeves are Laid ami 
smooth^ and for aewio" maehine beariu^;.s* 
may run without oiliii^j. oi' at least witli 
llttlo oil. ]ti the larp;e shafts, Jiowever, al' 
thonpU praetieally no lubrication is made, 
(hi 111)!? of prease plasteri'd against tin* sides, 
to help out," may Tie observed. Xo 
oil holes nr(‘ l>ored throu^jh the tslass sleeves. 

Despite these eoiitradletory facts, the lii- 
dicntioTis are that there is a fimii'ti for 
Itearln^s and innuy |hlel!if^ei]| men are e.V' 
perimentiiiK' with tliein in spare lioiiis* 

‘Traveller.’ 



ANOTHER METHOD OF CUTTING A FINE* 
TOOTHED SAW, 



The following: method of enttiuff a tinO' 
tofillied saw is loeoiiunonded as a lad ter 
wa3" tha|J the one described on pa^re 347 of 
the Have]) I'opnlar ^^ecllanU■s. 

f^lamp a eloek apriiij;^ or corset nteel In 
the vice firmly. To cut the teeth hfdd a 
sharp and hard coJd chisel so that its front 




cutting fd^:e stands nearl.v pUiiiih {see cut), 
thou wilTi a liiilit liammer snike a lilou^ of 
ffUfn^'leiit jmwer to cut to tbc depth re* 
t]uire<l. Non- plat e the chisel on tlie steel 
and draw It towarrl Ihe lo^dli Just eiiL 
Wlieii it strikes asalnst the Imrr thrown 
up hi" the fii'fft cut. strike airaiii with the 
hammer, being careful to strllie with the 



same power as in making the first cut. Re^ 
peat this until all the teeth are made, 

Dy using a fine I'bisel and light hammer, 
i^aws may he ent Jis line as 30 to 40 teeth to 
the Inch, and with heavier tools, as coarse 




as 13 to 16 tcotli 10 the ineb. After a Jlttie 
practice anyone can cut thcae teetli as fEist 
as he ran strike the Idows.— rontrihuted by 
t*. Evans, 3S0 Bowen Ave., C’iilciigo, Hi. 



the dangers of a scratch 



Scarcely ,-i day pnsi^es that many workmen 
do iioT, In some way or other, get a scratch, 
a small ciit^ or a bruifft' tluit may hrenk the 
skhu Jii most iiistanceg not Ibe slightest 
attoutimi is [lafd to this beyond the tempo* 
I’iir.v anuo.vmiee of the pain and Ibe possible 
irritation when the liands are put Into 
water, or some subscipieTit biow in the aame 
sjMd Indiigff an exelamatioii on account of 
Ihe Iiurt. 

This, while a common practice, is by no 
means a wisiH one. The air is full of floating 
disease germs, especially the air of citie,s and 
towns^ and an injury' of this sort, be it ever 
so sliglit, might fimiiHili excellent breeding 
gEv.mnd ffsr some deadly haetoria. It U a 
giXMl plan alwEij's to keep a bcittlc of pre- 
laii'ed (^iifbolle aeid and glycnrim\ and fre* 
ipieiitl^' loucli all hniiffCH c>r sore spotf; with 
it. This ii« one of tlie most convenient and 
tffe<'tlve gernjiddes Imaginable. It is lie- 
iioved tinit itian^" eases of fever and other 
sci’Eons idlnients cjiii be contracted by a 
boating germ com big in contact with the 
abradetl skin. <^iit'e smigly leilgeil in fbfs 
most congenial dwelling-pliice, the germ 
niiiltiplio^i with hiiiaziug rapidity, and soon 
overt'iiiis The entire system. Therefore, 
whenever there is n bruise or siTutch, or 
aiij' injury of this i?orT. gerrakichil appliea- 
tioiiu eliould be at once resorted to. 
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HOW TO MAKE A CLOTHES LIRE TIGHT- 
ENER. 



To L-lothoH line wipes? from s^aji^lng 
when hung full of beiuy duttip olotlJiug, the 
following ooiitrlvmioe will ho found offteJoiit 
nnd can he niEitlo bj" anyone. 

Procure n strotlg, etraight'gnlinecl fence 
post, 9 ft. long% oiul saw a section about 8 
or 10 in. from the top^ us at K;, Pig. 4. iSore 
a ^4'In. hole through the ikjsI as iiL Fig. 3* 
Set the post in the groiniU to a ileptli of Si fL, 
tamping the enrth around it firmly. The 
post must he well seh as there will bo con- 
si dom bio strain. 



TO GIVE WOOD AN EGGSHELL POLISH. 



Make a iioUsh of 3 parts sheila o^ 1 part 
mastic resin, and 1 part sainirap roslii^ dis- 
solved In 40 parts methlyated spirits. Apply 
with a rag. 



RECIPE FOR FRENCH POLISH. 



Dis.solve tlinro uglily oss, gmn benzol ii, 3 
iiz. glim Jiinipei'j 14 ok. orniigo Hhoila(% ^ oz. 
dragon's blood powder niid % oz. po’Wdert'd 
bonix In gal. methylated siurits of wine 
cnntaiued in a bottle. StrEiIn through thin 
unisUn. 




Construct a imxetl enclosure with a ratchet 
wheel and ratdud as at It, Fig. 4. Nail this 
box In the post at K. I’lg. 4, riiii Iho wire 
through tiie hole in the post cm to the ratchet 
shaft, II, Fig. 3, and then run the wire frtuii 
tills post to MOother post or to a building. 
Attach a crank, as at C, Fig. 2. If there is 
no crank to Ite found iiae n mmikey wrench. 
Tlio apparatus is now in woi'klng order. 
All that is necessary is to turn Hie crank on 
the ratchet until the wire is stretched as 
tight afi desired.— Contributed by Leroy L* 
Kenny, Ilawarden, lo^iva. 



Pencil drjiwings may he fixed to stay by 
applying n coat of 3 oz. gujii mastic dissuived 
in 1 pt. of alcohol. Put on with a hru^h. 



HOW TO SOFTEN CAST IRON, 



Put n cap or plug in one epd of a piece 
of gas pipe huger and longer than the work 
to be itLLlieuled. Put a layer of edual parts 
of sand and powdered charcoal mixed to- 
gether into the pipe, put in the work, and 
then dll the pljw with the sand ami olmr- 
coal mixture, taniplng down lightly. At 
niglit, beat to a red lietlt, cover w-ell with 
hot eoals and then wltli green coal and 
leave until inomlug. Remove from the 
forge 111 tlio morning and set aside to cooL 
A errreppondent of the .American BUcK- 
smlth says dalshed work can be atmeaVi^l in 
Ihia way. 






m POPULAR MEOHAKIOa 

JACKS FOR HOLDING ARD LirxnfG PUMP 
PIPES, 



]u Ftj^. 1 in shown a juok and its parts 
in detail for liokling "i'he Jaek may 

\ye made of eitlier iiin liy Y* hi. steel 
very Rood iron tire or of 1*^ hi. jMiuare 




£ 



ronimonly used. The lever and rest is 
rtliowii ni H. Tt should l>e curved in the 
arm so that when in iisie tlie hook (‘aiinot 
touL-h the plalfoi'Mi to loosen the hold on 
the pipe, 11 siiows a to[i view of B. The 
hole h in tin" lever^ is for rct-eiving^ a 
ehnin or rope wlieii usliiR the tool over nn 



C 





Fla. l^PiiK)^HDlillD« JlM?k 



asle stnhs taken from an old l arriiiRe axle, 
says a eorrcspondenl. of the Aineriean JUnck- 
smilh. 

Tho hook or claw n'lilch holds the pipe is 
slinw'ii at At anil a siile view of it, showing 
the inn oner of fm'Rln.L? so ns to streiiRthen 
It at II. where a liole Is drilte^l to receive 
a % OT % in. rivet, Is shown at f* ''l’']dsr elaw 
Is made for l'/idn, pump [dpe, the size most 




nld^fjishioned well or eistern, I'nd prevents 
tlio toid from falling in aud heluR lost. The 
rivet. liohliiiR the jjnrts together should he 
stmiiR and lit like that in a pair of tongs, 
'l1ie tool opens and rlosei^ hy Itfllug away 
frmii (h 

For lifting mid lowering pump pipt^s a 
tool like the one sliowii at X is sutisfuctory^ 
it may bo used either with a ropo or by 
passiiiR a hiir or hand spike thrmigli the 
rlriR, so that two men can lift on it. It is 
imule of 1^-hi. axle stul> of stidiirc stock, 
tlie opening being just largo onough to let 
Iho pipe into the hale of the tool whieh 
sbonid be but % in, larger than the pipe. 
This tool is show II in use at Z. 

A loot for iiund use is shown at ami 
It may ho used singly or in f hairs. The 
ring at the end provides liambliold and it 
is turned out of the liaiidlo solid, just like 
!i jinker lianddiolih The liglit part ahoulil 
ho % or 3^ in. round and the ret^t 1% in- 
Bipuire. A set of these tools should eom- 
jirise a Jack ns at E, rope iind a lift like 
X. or a Jack and two hand lifts like V. 



Vnur hoy will ho interosteil in *^Meehnnk's 
for Voung Aiiioriea/^ Only 25 <anitfi. 
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DEVICE FOR REMOVING BROKEN RIVETS 



For rt'inoviiig broUeii rivets in bnsjr.v liow 
smkelsi the device ^shoMn In the skiddi ts 
ifiisirimtoed by si forreP|)oiiileiit of tlie 
Uhif’ksiiilth and Wheelwright to be ;i]l ri^hb 
The Siketeh Is self ’Cvp] auditory. Voy the 



RULE FOR CONSTRUCTION OF ELLIPSE 



The followin;r on the ooiiiitmHinn of eb 
Ii]>s0s mrtj' he of iiitei'i^at to mimy iiiechmi- 
ies^ us this subject Is not tmipfht in pTiblie 
school text hooks. T had occasion to tise 
this rule hut recently in certain dcsijirns* 




for Hemcninfr Biveta 



Inside cud of si rivet, place a washer larfic 
enough to go over ihe hesid of the rivet to 
iiold it Hrm lii its place. There Is no dani^er 
of brenkiiit; the soc^ket in iisin^; this device, 
.and one man can lio the work mure caislly 
SI ml [|uick!y tlsaii by the old lucthoiL 



HOW HORSEPOWER COMPARES WITH 
MANPOWER* 



The meastirement of a lionse''H power of 
work, til's! asc^^rtsiiiiml by Wsitt, the inven- 
tor of the steam enfjitle, Wrt8 fonndcil upon 
the basis that the avci'iitjti brewery Jiorse 
was capable of doinp work equal to that re- 
quiretl to raise 33h Mn of wolfjht 100 ft. 
in one mimite, os' 33.000 lli* one foot in one 
minute. This estimate, however, was for oiie 
luinute]: it would not be passilde for a horse 
to porforni tills amount of work continuously 
for eijfflit conseeiitive hours. One horse could 
exhaust 12 men in a sin^rle day, for where a 
Stroup: luaii could perhaps pnil luilf of 330 
Ib* to a heiprht of 100 ft. In twu minutes. 
Iit> ijroltablj- eoukl not ri'peat the operation 
more than :i few times, A iiimi^s power Is 
about one- tent ii of a horse’s power. That 
is, wliero n horse couM pull 330 lb* io a 
help:l]t of 100 ft,, one minute, and Ihcti slack 
up find reijeat tlic operation, for el|;lit bonrs, 
thus pulling four hours, and slackiiii^ up 
four hours, It would require ten struiif^ tiieu 
111 perform the same amount In that length 
of tinic, W^beii man put horses to work the 
#?ain In labor for the world was thus ten- 
fold. Multiply this by steam iKiwpr, water 
power, air power, and nlKive all. elmdrie 
power, and one has a problein in mechaidcEil 
pro^tression. 



aiul notlni^ certain conmicnte ou ellipses in 
April Poimlar Mechanics, offer this for the 
ln'iiclit of those who are intcrestixl. The 
difTcreiice hetvveeii the squares of tlic axis 
of any ellipse is efpml to the square of the 
dlfTereiKo between the fo<L 

To mliiee this rule to a fonmilft, let 
L ^ Lou;; axis. 
a — Pliort axis* 

D= JJJstaiice between focL 
'I' hen 

= T)-* 

To ™nstruct an ellipse of any ;?iveii dl- 
inensioiis, say. wiili ]on;j axis 5 In,, short 
axis 3 in., siibstituthipr in forimila — 

L** = 5 ^ = 25 
S= = 3“ = 1) 

2 & — 9 =16 

Vl 6 = 4 — Distance between foci. 

To construct elllpRo, insert pins in Hue of 
lon^r axis 1 in. apart, or ^ In. from each 
end of ellipse to ho coiistriieted. Then with 
a 4 ^ 111 * liinje: draw cllipsi'* 

III adtlitioii to the remark in April Popu- 
lar Meehiitiics that tlie curve of the dis- 
T-ince.s of liny pniut on tlie curve from file 
foci is alwEiys the simie, it may- 1 k> addixl 
tliat tills dlslaiico Es always t^iuul to the 
!ou;;er axis.— Contributed by W. G* Friable, 
Athens, I'a. 



A CORRECTION. 



Tlio iirticle entltlCHl Motorcycles 

for Shop Power/* which appetircd in our 
May issue was by mistake credited to the 
American Blacksmitli instead of to the 
niacksuiith and WheelwrtEfht In which pa- 
per thl!^l interestiu" kink ftrst appeared* 
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A LESSON IN FRESCO PAINTING. 



Tho by tlu- yKj^jimipr 111 

pahiUijy: JIM' :l jifiTertly pu't'C 

of wood, 3 fL 2 lu. wkk' and nf sihoiit 
the lif i\ lallii, nii[i a brueih. ralliHl 

II ‘'fi'(5!5(‘o liii^'r," JUJide (jf whili^ IndsT]^!^, tmd 
Vftt^dnK in siKt? fi-<jm 14 hi. upwjirds. Tho 
smallest fiixe is boat tor the be^lniu^rt sayr^ 



fib. 1 










a forrospondnnt of t]io "Wpstf-rn Pnlutor. It 
Is lint only ilipnpn-, but if Jinis^ten/d first, 
it ^vill not he luutl to lonni to liniidlo tlio 
tju'^^or slKPH. To ]>rtK'lit'H‘ ;\-itli iisr htriclf 
iimrkinv hiK, wlihdi flows evenly 11 ml is 
I'jtsy In use. 

<okkJ Iiiii:]i;^ is tlio first tliiiijr for the 
mn.'iteur to innster. IT ho iiraoTkpff nntll he 
VII II iiijiko [V'rfe< tly strui|ilit litn'S of uniform 
tliivkiiess siiul hiivlti^^ noatly johiod vornor.s 
lie lias ji way towrird hivouiin^r an 

expert fi'osro painter 

I’o lic’^nii work stili'C’t t\ sinnoUi hoard 
sarfiivo or wall s^paee and bold tliu slrat^dil 





I'di^e !V^:a(nst the wjilT. iisiii" the left Iniml 
and 'irn.spin^' It at the extreme lefi end, the 
haeh of the Iniiid lieln^^ ji^rninst the wall 
iiud the tliuinh facanj^ Ibe Ixjil.v'. 'riio riplit 
end of the stniii.dit ed-e should kmeh tlie 
adjnlninf; wall; I he stral;;ht edpe does not 
lay flat on Its snrfaL'O. Take tiip brush in 



tlie riffht hand, holding it nt thd extreme 
end of Ihe lO-iii. wooden handle heiween 
the thmnh and first fiiiper Dip the hruHh 
ill the fluid, toiu'h it Ji.^htly aj^ninst the side 
ot tlu' pot to remove iill exeehs ink ami, 
stnrtiui^ at Hie Jen, run tlie line fJ^ditly to 
I In? fi;;hl. l>o imt hesitate or the line will 
waver, due to varyinj^^ pressure. 

When Jihle to make Hiidi lines [lerfeelly, 
try makiiLi; lines wi veml times as |o|]^^ 
!Make first a Ertiide line hy fiisfenin" one end 
of n ft. Hue to the uvull wJ(h a tack, 
drawiii" it taut and riitmln^' a piece of ehnr- 




coal over It. Then streteli it perfectly tiplit 
11 lid level aioiif' tlie wall and puli ll uui at 
the middle and let it snap h:u:k aj^aiiist the 
wall, llepeat this severnl limes and a fine 
auide line will result. In praeticlnp on loup 
Ifues l>e very earefiil to join the strokes 
iiejitly. 

7'iie lllusti'iitionfl show some lliiea to prac- 
tice im, Fii;:, 1 re]iresents a fine line made 
with El li^tht, quick atroke; I-'i^;. 2 Te<|nires a 
hejivier hnish; Fi<^. 3 is ruEule by Jiiliii^; in 
between 1 Wi> tine liiica, nsin^; Jinotlier hriisU, 
and Fl^s’. 4, r. ami fi show various decorutimis 
which inuy he exeentetl hy the ninatenr. 

, — * ■ » 

On iiii a venire from 10 tn 12 Ih. of hard 
uials or 18 to ltd lb, soft eOEll can lie burned 
<ni one SH'iuate foot of j^rate. \early dtmbie 
this miumnt cun he burned wdth forced 
draft. 
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HOW TO MAKE A GOOD SCREW DRIVER. 



Take muiKl spriiij; steol anti for^^e 

tbo <>iul to the propoT an oyv 

111 the other end. For hsird work pliieo a 
bar througli the eye* There Is no handle 




dot ct Scrftv 



TURNING CORNERS WITH TELEPHONE 
WIRES. 



Editor PopiiLu llee'hEiniles: On Pajtfe 4‘i‘4. 

of your Aihrll isisn<\ 1 usptiee an artiele on 
teleplinne line eoiiKtruetion. The descri[i‘ 
thin H ri^dit, but the artist pot the pole 
on the wronp side of the cm^ipariu. The 
eut elbows as follows: 



a 


c 


4 




□ c 

/r 


^ t 

^ - a 




c 


a <r 





Wrons Censt uqUod* 



to eeme off* mid If the point breaks it can 
be folped apaiii* Tlio loiij; one, or Lizy 
man's driver, sltmihl lie about 30 in, lonp; 
the short one alxuit S in. loiip.— Contrihuted 
by Paul S. linker, ilusentiuej Jo via. 



HOME-MADE TURTLE-BACK STUFFING- 
BOX CALIPERS* 



The illustration shows top* side iiud eud 
^ ieWH of seme tnvtle’bael; slufliTip-iiox cab 
ipors whieli any en;irineer eiiii mtike and 
will find tliom a valuable addition to his 
kit of tools. Tile til 11 pel's are used for tru- 




As sliown above the pull eonios so that 
the strain is on the bolt or lap scrt'ws in* 
stead of on the pole* The proper way is to 
place tUt^ cros^ums as shown In the cut 
below, viz.: 




TThe Hjgtit Wny. 

I have frequently seen orossams pull 
off when faced as shown in the first cut*— 
John Keiland, beinu III. 



COOLING A DYNAMO* 




PraroM 



Otliper* f« Turtle-Bsck BtaJanir Boi. 

injx up the piston In the wtufRuir-box* — Con- 
trihutiMl hy W. O. Fischeinlorf* Mt. Vernon, 

nm* 



An cxeelleiit niiirkUi^ ink. which dries 
quiekly. will no| spread and is almost in- 
destructible. may be made by dissolvJiifr 
a^phaltum in turpentine to a thin fluid. 



A dynamo ivhtch had irivon coiisidembic 
■| rouble healiii;; Eiiid ciittini; of brushes and 
CO I II 11111 fa torsi was arranffetl by a correspond' 
eni so that it was kept enol by Its own 
power. An electric fan was plact>d on a 
stand Just hifrh emni^rh so the current of 
air would be thn>wn on the ai'iuature. The 
f:iTi was then <'onm‘ctciT with the wires from 
the jrenerator and there has been no trouble 
fmiii lieiitinsi since. 



Shop Notes for 1905 is a book for every 
craft. Send for b. copy. Price 50 cents. 
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SIMPLE WAY OF REVERSING A MOTOR. 



Tlitr whuww n niiiiplo way of ro- 

\orsiiis till* (li [fiction of :t motor witli u dou- 
Mo pole cloiihk' tlirow tswitcli. Tlio fields tire 
ill elreiiit kooii us the noiln switch is 
closed nud by iisinjj the double iioU> double 




P1*TJ of wiring 

tilvow swlleh on one sUlc the motor runs one 
woy, Eind >iy Hieuilmiiv tlu- switf'h tlu' motor 
runs ill the (tjiposire diroHioii. All onliiniry 
rlicosiEit is usoil for (■oiilrolUnjx tbc annatiiiv. 
“UoiuUieteil by H. H. A,. C’liUa;;u. 

— 

DRIVING AND HOLDING POWER OF CUT 
AND WIRE NAILS. 



Prof. r;il'i>i'Ut( [' td' rtU'lH: II lul^i imidr smno 
experiments iii iiuiJ driviuii. Thosi‘ experi* 
moTiis would Koeni to estnlrJisli: Pirsb very 

mueli ninvv force is reiiniivd to drive u out 
nail a ^Iven distance lliiiii a ivire miiL See- 
oml, more I'oree is required to fsiurr a cut 
nai! peiKTnlly than to drive it, ami that it 
in variably stfirls nine]] hjinler llpin a wire 
mill TblrLl, tile work in im h-iimmds per 
nil] I required In driviiit: eiil nails is mneh 
uu>n^ tluin that ill drivinii wire nails, Koiirtli. 
the work in inelopoiiiids in piilltiij^ eiil luillK 
is flliont equal* amiietimes lef^s si ml some- 
times greater, per nail, than that for l^nlll[l^^ 
wire nails. Fifth, the mEixlimini fone per 
pound ill driviiiiT or slariinir wire nails Is 
more uejirTy equal to that of the out luiDs 
Ilian wlum f'stiinntt'il on the liasis tli.al of 
a Pinjjle niilh lilU U still h‘ss. Sixth, the 
work, in foot-poinnls. per peoml uf wire 
liiUlft reqiiiix'd for driving; is less thiiii that 
reqnirtMl for the eiit iiail* and that for pnll 
ins; Is eotiHldenibly more. Seventh, the rehe 



live efflcicncy wUiLb is here cauflidered as 
the ratio of the work of pulling to that of 
driving ift imicli higher for the wii'e nail 
than for the cut nail. lu making experb 
nieuts it wim iioth'ed tlnit the cut indl 
bruist^l and hroke the Uhers of the wood, 
prineipahy :it the end of the iiaik whereas 
the wire iiaEI siinidy erowdeil them aparl, ami 
jirobuldy did not move them mui-h beyond 
the poiiil from wlikli they would return by 
{dastic b.irce, and heneif the naiJ would lie 
grasped inileli stronger jier unit of an^a t>f 
surfaee tiy the wootb Presenting less sur- 
faeii^ there would l>i\ however, less rt‘sist- 
aiice to starting. To see what the elTeid of 
tduiiige of form v/onid lie, a iniudjer of ten 
j>euiLy ntt nails wet^e sharjii'oed on tlu.‘ point 
by giiiiding to .111 angle of uhont SU deg., so 
tli:it the dbers In iidviince of th(‘ na]| wiuihl 
be thi'nst asjile find not Tiriused and broken. 
This served to iuenMse tile holding Jiower 
over the cut nail of ordinary shape about [iu 
per tent. In starting fnrre, and ahtuit 30 
per cent In work of n^sistum^o to pulling. 
* * * 

AW ADJUSTABLE PIPE-BENDING DEVICE* 



Tlu' pifie-beudiiig apparatus shown in the 
illustr;t|lc}M. which cau lu' adjustt?d to viiry 
the ludlitK of the curve to la- bi-iib Ih so 
simple that any workman enuld make ono 
like it* says a cei-res[>ouileiif of the Kn- 
ghieer's Review. 

To the plate* V, is fastened a stud, U, 




AdjaaEabls BAfidiblf 

while the stud, A* moves lu a slot in the 
[ilate. Till' pipe Is bent between these two 
studs* by prying in the dirt^eilon in whiidi 
the pipe is to he bent* Tlu‘ inovahio stud 
rt^giilates the radius of the enn^e. M'he rib* 
11, Is for hokling the p!ate in ibc vise while 
bending pipe. 
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MECHANICS FOR YOUNG AMERICA 



HOW TO MAKE A MINIATURE STEAM 
TURBINE 



WiiU iVL ohl t[»y Ktcjuii iKtilrr and 

11 liUlu work a stfaiii tuvbiiu^ can CiiKily l>(* 
maile 1>tit il vvlJl nijl UmUKainl 

hoi'SPpowcL' iiH Hi>mtr of tin; ^flaiit Ulrl>iin\-; 

do, 

Wlien yon liavo llie boilor lu-xt tbiii^ 
to (lu its to make a iUko of ^voud itlKnit Vi ill- 
llilrk ami VA in* In disnmder ilark twelve 
points aronml tile edfje of tho circle ol' wood^ 
tlio points bein" nt eipial in1ei-vn|s all tlie 
way around, Cnt witL a tine saw S'16 jiu 



111 motmtiii;; the wlieol make two Idocta 
of wood each 3 in. V- in. thick and 1 

111 . wide. On tlio flat end of one of Uie 
blocks stTew a simUl plain of rfbeet inass 
and pimch a revy tiny hole which should tit 
I l ie iioini of the axle, Par the oi>posl1e hear' 
in^; liie ofT the ]K)itit of a aiiediich sitow and 
also inak<" a small hole in the end of this to 
111 tlm olhcr jaaiit of the axle. Then jmt the 
scri‘w into llie second hloek at tin' wnme 
liet^ht as the hoJe in the piece of brass on 
the tii’st hloek. Pasteu thes^e hearin^^s to n 
liase made of a hoaiil om? fitot Ion;; and isix 
inches iiide. A fairly "otjd idea of the wuy 




at each of theao points. Twelve paddles 
should then he imide of ."^licel copper or 
brass and ent in the shape tif the fli;urc 
shown at A in the skeh'h. Then wedire tlie 
paddles Hp:htly into the saw cuts and hentl 
them into the shape of a spoon. For the 
axle lake a wire nah, ent oft tlie hend no<l 
sliariien eaeli end to a fine point. Force the 
nail securely into a central hole In tlie disc. 

Xow wo iiiEiy go hack to the l>oilei\ As 
there is ;;enenilfy a small piece of hrnss tnh’ 
Ing left on the shle of a holler, which w!is 
formerly <'onnected to Ihe steam engine, this 
piece may now he joined to a four or five- 
inch leiigih of rnhtter tubing and itonml 
with wine The nihher pipe Is then ;itltjelnal 
in the same manner fo a piece of iiiHal lulie 
bent ivio the slisipo shown in the den wing 
and fasitened to the base with a staple. 



tfie wlieel is to ho mounted may be obtained 
iroin llie sketch. 

'I’lio turhlra^ is now crnniplete and ready to 
run. Tower 1:^ ohtiiincd from an alenlioi 
hiri]]i or lluiisen burner and when under full 
i-teiiin the wheel will revolve with consider’ 
:d>h' nipidity.*' Oniit I'ihuti'd h.v E. H. Kllp^ 
stein. Fast nfanpOf N. Y. 



HOW TO SEE THROUGH YOUR RAND. 



FoT! a lube out of a piece of pnstelioHTd 
jjhout 5 in, situai'e, having one end just 
large enonpli to fit around the eye and the 
alher slightly smaller. Take the tube be- 
tween the thumb and finger of the right 
hand am! put the large end dose Jigalrist the 
right eye. IloUl your left hand against the 
other cud of the Lube an^l keep Ixitu eyes 
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ups>ii, Tbt^ro u'lll nppour to In^ a Jiolri tliroii^li 
your and objeets beyond it will be 

|il;iii]Jy vijilble. Tlu? left eye is aetiially 
dniii^ all rlie Roeiiivr of objoets Ix'.vond, but 
5t f!Of‘tn like the ri^dit eye seen tbein^ 

too, flirou^di tlie liiiud. 

4 « » 

HOW TO MAKE A WOOD-TURNING LATHE 
OUT OF AH OLD SEWING MACHINE. 



\\ itb a liaek'fifnv, yiit olT tbe arm ooiilaiu- 
j]ip tbe needle on liiti: Alt 1, leaviim^ 

tlie simft only. On tbe end of llio sliaft will 
be frHiml a round pbiti^ in wliieb drib fonr 
3/10 In. boles. Kn^v seeiire. or lisive tm iied, 
a pioeo of iron or steel li,j In. in d hi meter, 
Ki!,'. 2. I bill and eoiiulerslnk /oni’ 3 IHdm 
bolesi ill it to fit tlie holea on tbe shaft plate, 
bile a spur eeuter 5/1 G im ]tm^^ and two 
side points 3 'lfi im lout;. Bolt tins pbite 
to ilie sbiifl plate with four flat-hotided 
stove bolts, 3/10 iti. jn dinmeter by 5/S or 
% in. lon>j, l-'iK. 3. 

i’nr ibo bed, a bosml 32 in. knip and 
as wide as the base of the maoliliie arm. 




This ^iiives a limit of £ f(, between H|inr and 
deatl eoTiteriii. Let lids board be Jiuide level 
with the rest oC jiiaebine bible by makiiiK 
a Ijair of lejfs if in^edeiL Xe^t make a T- 
r:i|]^ Flir. t, of two boards, one 5 x s 32 in., 
the ndicu^ 3bjX’^ix32 in. Three-iuiurters 
liieli of the lyider board projeets ovi^r eaclt 
of fljo smaller boards. Xail firmly and 
el [neb iiailH, or serew to^^ellier. E^erevr this 
rail on the iiiaebhie board so tlait its eetiter 
coinfldes exactly with the mm bine eenters. 
llore n n limber of ^s-iri. Imlrs with eeiiters 
*1% in. apart aloiifj the eeiiter line of this 
r[iil, bei^fiiniTt^^ 0 in. fi'oin tin* ^lUid nearest 
tbe niaeliine, ^lake imothev T-rail for slide 
tool rest, of two ploees 32y3x''l hn^ and 



32 X IVj Iin Fasdon tills In froni of the 
lar^'or T-ruil and parallel tti it, the venter 
lines beliij: in, apart. 

To make tlie taibploee, that is, tbe iKirL 




In hold wood to be tiinied, ;ret a board 

7 X iEi., and on [he etljres, ] j^r, 5. A, seiew 
two pieees 7 x % x in. so that the eap thus 
made will lit snuf^ly over lUe larj/e T-rjiil, 
Lasteii In these last two pleees, wUh serews, 
two more pieees 7 x x In., KJ^?. &. Tb 
This tail-pieee stmuld move smoothly ba< U 
hiiuI forth witli no side motion. Now jret a 
blin k of hardn^o^id 4 x 2V+ In., and l->'i 1u. 
bi;iber tlian the spnr renter whmi ntoimted 
on tbe middle of tbe t:in-p3ree Just do- 
S( filled. At exaetly the heiLilit of the simr 
eisUor bi>i'-t* thrmiyh this bl(H'k a ”+-in. lithh'', 
I'i;;. 5. Have ,n lilaeksiuUli make n erank 

8 in. lfnii.% threaded for 5 im as shown. At 
tbe desiil renter eiid tai»er the crank and 
make u cup center, out of which allow a 
3 16 ill. paitif to pm.ieet. The eiip pi events 
the point from borin;;^ into w{>od too rapbb 
ly. (hie ineli fi'Oiti tbe outer end of tbe 
crank lilo<^k. Fi^r. 5, lioro a 3/iG-iii. hole, 
and force a Lj-iii. holt to cut its thread in 
tlu’ wofKl. 3’blH is a set screw to bold the 
crunk in any jiositioa desired. Place a fitni]i 
lint. thre!id<'<l to fit the crunk, on the bead- 
end of the crank block, and a pluin nut to 
act as u benrinji, on the crank end. One 
and one-lialf inches from the hack of tbe 
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taj|-pirX'e hnrL- %-in. liok\ u 

% X 2 ici. To ]ii[t ill u of W(kmI lo tiiri], 

llUU'P tho t bsifk until tho lii'iid t'lul 
is the c^^nter of Mm.' Ii^jU? m\u'irst tlio 

Mil! of Mio bIo('k, tlfcon tJio will s^tip into 
IjoIo from tlii^ piid of lln^ tuil 

mid inio 11 (.'orrespoiidtriix T-riiil liolo^ 
[liTmiiij^ tlio two Insert w<xh 1 :iinl 

Kcti'w lip dead oentfV to hold it. 

Kor n toot roM nnike n soemid \tU^rv like 
I lie of llto toM-pii'ce., 11 in, 1 {hih; and 

rittiii^' tlio sioMll T'l-iiil. ri!l out two bloeks 
ill. niid scr<?w theni^ onr on 
oarl] (Old of the haso of t!io ioai rest, oov- 
oriiig the half from tlie oeiitei'St 

and Lavijur iiii 8dn. spju.'O lietweoii Moekfl. 
On flier tops of tlioso blonks screw n strip 
llxEV'|X'’}| ill. Now for the restf pretperK 
out out ti hoiird Sxll/lGxO in. to slide in 
the slot of the rest. 'Fakir a piece of oak 
11x2 In., and litfrli ononj.di !?o that the top 
will be level witli the iouter&i of the lathe, 
and l^evt’l as shown in I'i^* Renrw on 
one end of the S x 9-lin piece exactly in the 
midille* HiIs piece will slide in and out, 
eloper or farther fi^ni the eeriterH as de- 
sired, and also nlOTi}^ tlie T-rail. 

A center for tlimiri^r rosettes, saucers, 
etc,, inaj" he made as follows: Retnove the 



spur ceiiliT and bolt in its place a 1 -Iil elr' 
CM Jar board of lln? i^ame diauioter, using 
longer 3 KMn. stove bolts with head); 
countersunk. Rotate the hitlie, and with a 
gimlt't boro a Jiole at tlie exact center and 
Ihmngli Mie board. Now take off the hoard 
ami ooniitersink on Ihe iiaok a place for 
the lii'iiil of a rojtrse throaded screw. Turn 
In a r^J-in, screw, reptare the board and any 
IdtM'k lioid oil the en<l of the ri^biting screw 
All] I turn cm and l>e held while being turned, 
— rontniiuled by L. b. Winans, Mexico, Mo. 

■ * ■ * 

HOW TO REMOVE STAIHS FROM MARBLE. 



Mdien other methods fail, iry dissolving 
Ih. potash and 1 ]b, virgin wax in diluted 
muriatic acid nr warm soiip and lincgar. 
IknE the Achoie for 30 nilniitcs and let eooh 
The wax will then float on tJie surface. Re- 
uioA'c the wax, put it Into a mortar and tri- 
turate llmrciighly Avitb a marble pestle; add 
soft water to it to f(nm a soft paste. Apply 
this paste to the stained marble and let it 
dry. Rnh off Avith a woolen rag. 

4 * » 

Pontilftr M*cl3(&alCii S3 for Av« irrvip 
or SI'O for l>&l*nc« of:^ourllf*« 
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POPULAR MECRANICS. 



STEAMER SAILS OK LOFTY MOUKTAIKS. 



Built in England and Cafried Up the Andae. 

Xot siin£‘i‘ iii'k luiiilnd on Ml. Anil'iil 
liiiw. ill !ttl ;iiiy vushoI !is- 

to m.* lofty n homo air? tin* stooiin’]' 
‘Mrioa?’ BuiTt in Ihil], Enirlantl, she .'^rilk'd 
umliT lior own tstt-om to Molloiulo, South 
AintMion: wns thon tnkon to piocos iiirL ear- 
th’ll u]> the AjkIoh tn Hoisli her eai'eor nii 
Ijiko Tilinieo, Poiii, over 13.000 foot oIkivo 

the ofoaii. 



IS.OOO ft. in the distunce tmTersed, The 
"iiitvV I’j well [lamed, uh Luke Titkiica itea 
within Mie of tlie Imvil Kuld to 

have Ix'eri I ho iradio of the old Inca races. 

♦ * » 

PLAN TO SAVE SHADE TREES WHEN 
■RUNNING WIRES. 



Frcnuciitly when piittitii? ii[k a |>i»ic line 
for telephone or elect lic litrJit wiri'S akmtf 
llto siilo of n street, tlii' workmen utterly 
destroy the heaiity of shade trees l>y ciit- 
tini: tiwa.v lar^'e lira no! le#?. Even with thifl 




The dhiieiislons of the 'dnea'' are 220 ft. 
by 20 fb liy 11 ft She 1% jimtielled with 
twin-serew em^liies of 1,000 h.p., mid has a 
speed of 12 knots. Slle is fit ted wl(h jxood 
aecoiiimodathais for 21 passontrers, will eai’r.v 
5a0 tons d. w., and has p:;ood an'anj^eaii'nts 
and facilities for worUEnj;; emxas. Before be- 
iiiff taken fipnrt for sMpineiit. she was 
et[iilpiied for setviee in every pnirlknlan A 
p-ortion of a joiner’^s sljop was prepared to 
represent a aliip'a deck and here were hoi It 
lip the saloons^ siaterooins, jiantries^ etc. 
Even the npliolstery, curtains, ivids and ilin- 
hiK tables were fiirnislied. A s.vstem of 
steam heatintr was instalh^d and on the 
cabin sides were marked such drdalls nf? 
leails of wires for electric lishts* poslltons of 
switches, etc,; the auxiliary machinery, fans 
for forced dranpht with pipes and conneC’ 
tions^ were all fittiHl np on tlie ship. 

Everythin)? complete, the ‘^‘IncHa” was then 
taken to piceea ami packed in over 3,000 
separate pnckaycs, eaidi carcfiTily marked sn 
there would be no mistake In re-ereetlnir the 
vcfisch and liearlni? iither marks foi' ship- 
ment piirpases. The vessel was i^mveyed 
IfiO nilles by rail, the railway rimniim aloim 
the mountain side and across the valleys of 
the Andes, and risini? to an altitude of 



defacDinent there i,q apt to he frequent in- 
tcrfcreiiee with tlie wiri‘S whim the wind 
blows, or dnriua: a sifvcre ^^torm. At all 
times the wires aii‘ haliie to cut into hum: 
liml'.s or tr<^e [ninks. 

A remedy is snjrjrcsted in phicEii)? a p£dt" 
on each side nf the slri'et anil sns|ieiid1nir 
an onlhia ry t-r<iSH arm froui a strong? wire 
extend ill)? from pole to i>olc. When the 




trees have been passfa! the line wires cjim 
Iw turned to the t^nlliiarj’ slnKh; pole tila<>tHl 
near the curb. — Coniributed by W, E. Mc- 
Chesney, Berkeley, Cal 

— — *** 

The niiiiesc jjovcninient has entcreil upon 
tlie i^rantinpr nf letters jialentt the first hav- 
Injj jnst bmi prnnti’d. It is to protect an 
eTeetric lamp, called ‘"bripht monnliiTlit.'' 
and wtdeh Its Inventor claims is far supe- 
rior to j?Io\v lamps nf foreljjn niamiifiictiiro 
nitlierto iiBctl In the Empire. 



POPULAR mechanics. 



m 



PORTABLE SAND-BLAST OUTFITS, 



In bcuHlEiifT the ^;ir^lers of tlie Ih-ooklyn 
elevatpil rfilhvny ayy-leni reei']itl>% two iiort- 
ahlp oiuflts wprp with vul‘y 

ji^itisftK'tor.v One of tln^se oii1htf( 

c.’on.si^tK i>f u motor- tl riven Eilr eompt^eKf^ov 
iiud three 34*^x4S'ln. resi'rvoirs moniiietl on 
a hhitfomi Wilson, TLe n\v eoini>re,'^sor eon- 
sists of n flnplex, horEstontol shi[^le-acit[nj^ 
piiiiip iimuriteil: on a eommoii l>ed ulate with 
a flireet-eiiri'ent series risilwa.v type motor 
ami wJieii pumpliij: airiiinst 100 lh, ah' pi'es^ 
sure devplo]>s SVj meelninjeal h.p.^ says tlie 
Street Railway Journal. Its eai>aelty is for 
50 en. fL of free air per luliuite, with 60f> 
rolls line enrreriL 

In nslojir this outfit for tlie ImiidlnfEr re- 
ferred to^ tlie positive lead to the im>lor was 
roiinectrd witli the trolley wire of tin" snr- 
faee line and consisted a woodi^n pole 
having a copper laxdi on otic cnil for iioak- 
ing over tlie trolley wire and having a cop- 
per wire honiid to the s^ide of the poh' run- 
ning to tlic tiiotoi’. This did not interfere 
with the running of the surface car,s. The 
negntive lead from the mnti>r was connect- 
ed iliroctly to one of tlic colmnns by inserl- 
Ing file end of the wire in a .sniall drainage 
liolcp On the front lioai’d of the wagon is 
placed <vu electric pinup governor, whitli was 




connectc^l In the iKisfitive load to the motor* 
and wliieii starts and stops the motor com- 
pressor at given maximum and minimum 
pressures in the reservoirs. 

The operation of the sand-bhist apiMimtus 



may l>e understood by reference to the see- 
tioiial view. Air cntcis from tlie reservoir 
at C; the two upright pieces, aix? merely 
a Imp to gatlier entrained moisture. Tlic 
supply of air is regulated liy the valve^^ D; 




Portable SandaBlaiit Outfit 

I he supply of sand is regulated hy the plung- 
er. J. The ptiiugcr r^xl connects with the 
lever on top and hy raising this lever one 
more of lie* scries of holes, S* Ui the t>ot- 
lom of the tube. ( 1 + arc oiicufHl tiy tlie plung- 
er. The supply of air and of siund cun he 
operated iiidcpendcntiy* rialii be:\eh sand, 
iK>t neci^ssarily drlcti. may be used. 

The blast is at^ipi^rd througli plain soft east 
Iron noKKles iiaviug Kriii, circular orifices. 
These iio/.ztcs wear out (luickly, but an- 
cheap and shuiile. Tlie outfit raiuplete ^veighB 
4,200 Ills. It is m well adapted to the use of 
a wide range of indiisirhil c.stiildlslimeuts 
tliiit it win nndoiihleJly be added to tbe In- 
creasing uninber of efficient portable outfits 
of various kinds In coimuon nfsage. 



WINDMILLS FOR POWER SUPPLY. 



For many 3 ^ears a iinin tm Prince Edward 
island has bad ills winduull liariiesJ^ed and 
nsrtl this novel power supply for nmiilug 
his gliop machinery, says tbe Amerlctin 
Idiicksniith. Because of his location there 
is always plenty of wind to keep his power 
np[iaratns going, the windmiil requires lit- 
tle or no attention, and the owner Is at no 
operating expense as he would be if he used 
an engine^ The wind-power Is nai^ for 
driving a taming lathe, emery \vheel, drilB 
ing ruacliine and blower. 
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POPULAR MBOHAKICS. 



Practical Small Hot Air Engine 



'Will a-uxi a Fan, Ctc*»0|>ef^ates witK OT-dinarx Illuminating 

Gas or Alcohol Camp 



At last a milly prattleal, simple :ual ip- 
lialjle liot air engine of sjnall power lias 
Upen The out kIiows oiu* ope- 

rating a fan, it will run a rcnolvini^ wiii- 
tlow display of five moving pieces eipuiily 
well. Jt reMiilces m altention wUa Lover, 



crowd In froni of a show window, oven if 
not coiineeted to revolving displays. 

The engine shown weighs IS Ihs.^ lias a 
speed of 500 revoltiMons per niiimte and the 
fly wheel, wliich 1 h grooved for a round 
helf. is ti=Vi In. diameter; posver l/40lh h.p. 




Practical Hot Air £n^ib« 



beyond an occasional drop of oil on tins pU- 
ton rod. The air for oporattng the onghii" 
is Lea ted hy oinUnary illuminating gas 
through El siintll rubber tube connected to 
any eonvenieut gas Jet, at a cost of less 
than iltree cents a day wuth gaa at ixu’ 
tliousaiid. Wliero gas is not ohtuiuuble a 
small aleohol himp can be used. 

The engine Is iterfeefly safe, cannot ex- 
plode or set any tiling on lire, and nins 
noiselessly, H cannot fail to attract a 



Popular JEechmitcs offers tlie engine 
shown in the cut, coiuplefe with lOdn. fao, 
all ready to run, for a eluli of 20 new yenr^ 
ly snl>srriptions. Kevolving tables with 
gearing for wbnlow displays are extra. 
Larger j^iaes of tlii» engine are inside itp to 
1/lOth h,p,, suitable for opersiting dentists* 
tools, Jewellers* hithes, sewing machines, 
etc., etc. A lady or si trhild can start the en- 
gine in a moment j nothing to get out of 
order? will last tor years. 



KOVEL ENDLESS CABLE SYSTEM PRO- 
POSED FOR BROOKLYN BRIDGE, 



The hundreds of fhonsiuidsi of people wiio 
I'ross Brooklyn hrislge daily, engineers claim, 
are rendering the structure nnaafe and some 
remedy ia being sought constantly. The 
most recent means of relief proposed is ex- 
tremely novel and comisrises an endless cable 
system having a loop 4CKJ ft. in diameter 
at each end of the bridge, the inside of eaeli 
liKtp being occupied hy a rotating platform 
locked 1o I he cable. The platform Tivonld 
thus travel at the same rate as the cars and 
passengers could mount without the cars 
slopping. Entrance to the platform would be 
Ijy a revolving staircase at the center, where 
the Bpeed would be much less than at the 
circumference. If the speed at the clrcum- 



ferenco were 20 miles au hour, at the center 
it would be about a mile an honr^ and thus 
people could mount the platform tliere wdth- 
out danger. 



SOME OF OUR OFFERS. 



ropnlar Idechanica five years, $3. 

Popular Mechanics for life, |1C, 

*‘Rhop Notes for 1905*^ — Paper cover, 50 
cents. 

^■Sliop Notes for 1905*'— Cloth l>oiind, $1. 

'^Mechanics for Yoitug America" — E5 cents, 
A really good typewriter for ten new 
subscriptions. 

You can earn any tool made or any hook 
published hy getting a dub for Popular 
Meelianlcs. Send for premium list. 
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i Tropical Farming 

Is £k sale and profitable business. It not only provides an in- 
come for the investor but for his posterity, for it constantly 
increases in production beyond one generation* *** 



The Mexican Mutual Planters Company 

Invites attention to the following facts relating to the 
planting: on its plantation **Ua Junta/* of 5554 acres, 
in the Trinidad V^alley, Isthmus of Tehuantepec. 



kL’BttFR 



4 years old, 


Acres 
* 45a,76 


3 years ■< > 


- 3M.99 


1 years ■* 


< 300. 4t 


1 yw 


- 


CoDiracted, 1903 


2 m .32 
< Til. 


Iil9*33 



COFFEE 



CACAO 



4 

I > «flr 



Coatfictcd, 1^5* 



Acres 
79 . H 

JI5.4I 

I 42 h 



S ycatf aid 
2 years 
I year 



Acres 

?.5 

36 . 

ejjfl 



437.41 



Approiinutely 430p04>0 trees 



Approx^nately 2,d(H].iHra Trees 



I CoDtraded, I Mi, 

Apptotimate'y 4P,WH1 trees 



126.79 

no^ 

Z 26.79 



Cleared and planted lame prawea tar callle and harsea. M?0 Acres 



\Xq beji^an our plantin|> in 1900 ami complete k in 1905, making, we 
believe, the largest planting of cultivated rubber in tfie world. 

We liave not paid dividends — the trees imist grow first. 

We expect to pay a dividend in 1907. From tbut time we believe 
they will increase ranidly and afford returns that will amply justify and 
reward the faith an<l patience of our investors. 

During the fiast three years over one hundred visitors* a large portion 
of whom were ouuiers of bonds in this company, have lieen on tlie prop- 
erty and inspectcil it thoroughly* All of them have been satisfied with the 
work done and the prospects for tlic future. 

Wc know from an experience of six vears in tlie ciiUivation of this 
property, and from a dose sturb- of older places in our iieighljorhood, 
that within a few years it will pay from 25 to 40 per cent, and long 
before the property is in full production the bonds of the company will 
be worth from $630 to Sc^oo eaeh; tiro few remainiiier to be soUl will 
not be on the market long. To those interestei] we w ill lie pleased to fur- 
nish full information* This proposition ought to l;e of interest to every 
careful investor* 

^A,WC,■LU 

* * - * , , ADtiRESS ***..* 

Mexican Mutual Planters Company 

Dept. D 910 JOURNAL BLDG., CHICAGO, ILL. 



* -*^ * -* * 
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Chapin's 

Mechanics 



Hand Soap 



Th 3 n Hnnp Ja puire. beEnu maim- 

factoivd from rary bPAt af iaKiwientn, 
anil Ih Bdapttid tkb aot;} o£ wbrkiDami'n Cif 

»ll ti 



0. F. CHAPIN & SON CO. 

READING, MASS. 

AGENTS WANTEU 




LOOK FOB THIS FIOTITBB 



Oir EVBBY CAM 



DIRECTIONS 

Wot th.O taads weM belom tbo 

Bonp, then mb thp f 04 ^p Jn thortsuaiil f UHtiJ 
ditt l« JMw 0 n'I?d+ Ihoii rioBfi. 



Our frreat featnm of this EKUtip It tbo 
injc ol timO, ■ yui? imiwrtitnt thing to th« 
Norki oflinmiu It r^ain?* hut twn ot thtoe 
ainutOB to thorousfaJ r oluunw thu most BoilAd 
hands, and oan h& naod with het^ cold or 
»l t wwter. 

25 

Tot SAmpI* C»ii. 



TllRlLLt\(; A'lSlT OF FMPI^nOU WlMJAlI 
TO AN \.> 1 E 1 IICA.\ CHt[!^En. 

Same yeara iigo, Trrites Lfeutenant Gacik'ii In 
Idea] Power, the American nrtiioreil cruiser "New 
Yurt” Tiaa sent to Geruiany to tUla coun- 

try at iiii offii.-io] fnnetioM, The nh\i\ was visited by 
tlifr Gcruiflii Enipcror, wlio weih dlncil oti boiinl. At 
the conclusion of the iIEutumv ivhicli ended feliorily 
iiftev Dildiiijrht, the Euiiicror !=in.ldou[y made a re- 
fiucat to he rshowii the eiislnc-moin. The ahlp'fc? odl- 
fpTs |tromfiLty escorted hhn helou\ As Urn emperor 
entered the upper euf^iiic rooni platfoiin, lie stopped 
nnd RozcKl In ndmiratlen on the luEtHbLlve naacbiiicry 
ifpread before lilnii represeiiUiiu coMeedvely f«mie- 
tillPjf like horfjCi lower* N^h' the "New York/' 

It must be inulcrstoodi Is lUted with four enj;b]e;:^p 
two to li shaft, '^Vheii ecoiioinleal sjiet'd h nil that 
li* reel It i ted, only one hH of inijilnes Is tmipleyed. but 
wlif ‘11 full power is cnlterl frjr. till f<mi' enjiliies nre 
thrown into play. The passin;; from etonounirat 
Rpeed to full poiver Is efTcctod iJiroutdi the medium 
of 91 mechnnkat tomrlvnnee, and is referred to ordi- 
narily as ^'euiipliijf? nti/’ The Etnperor was aware 
of this, niMl tuniinff to ttn> ehicf engineer, Mr, 
Clprtano An cl rad c, inqntred nf hi mi 

■'How' long does it t;itie you to eoimcet your for- 
wanl engines with tlie after eng[in?sV'’ 

‘^Yoiir Majesty," ivpiicai the ehief engineer, ''It 
generally takes about rive iiilniites.’' 

A smite WHS seen to play over the EaipCPor'fl faec, 
and looking out of tin'' corner of hk eyes, he sakli 
'■^Rf-aTly. I hijow' soiiiE'tbIng nboi 9 [ engines; how 
long does It take you tn famnccE the foriiyard ojiglnc-s 
wit Vi the after engines?'' 

-"Your linjesty,” answered the ehlef engluerr, “it 
usually takes abnnt five miuntes.'' 

“Would you inim! deing ]t?" sahl I he Bmpernr. 



The fliiiswor of (he thief eagiiiieet w'as to call sev- 
eral inacliEuk^ts to lake thdr po^ls for tonneetlng nib 
'ilie men jumped [O their stations. The order wa-s 
given, "Connecl iipP 

The Eiiti^eror iltned the oper,a tian^two minutes 
and forty second 

The Emperor could hardly believe hts eyes, turn- 
ing again to the chief engineer, he sai^i: 

"Why, I understand that on board the 'BIdke* and 
“rjlenbeim,' Bt-ltE^ti ships, fitted with engines of n 
similar tyi>o to these. It takes for this opL^ratioji one 
hour.'* r 

■"Ail, yCHl Your Majesty,^' i^cpllcd the chief en- 
eiueer, *'biJt Tour Majesty forgets that this ]h an 
Amerlcsin fillip and these are Amerk-Ein euglnoB/' 

When the Emperar eame out on tiie gun deck. It 
w'os at a point w'cl] forwjiril. Now, the “New York" 
has a long gun deck e^itehdlng almost from the eyes 
of the .’rblp to the bulkhead which illvldes flic ad- 
ir.trcL] qiiprterHi. In other words, oitc run Rtnnd W^clL 
aft, and osccpt for some bulkheads nmidshipa, one 
has an hlinast uninterrupted view to fbe bows of 
the ship. At the time the Emtwrcjr came out on 
tb€‘ gun deck it wn^ botweeu luiVf past twelve at 
lilgld; and one in the inondug, and ab>r9g that grant 
esfriinsc of deck flonie men w'cre aslcc]i ip their 
hammocks. Not a soural could iio heard except the 
oecn-slojhjil snore of fumic sleeper or the swish of the 
water against the ship's side. All lights wete ex- 
thkgulsVied except here and there a dull glow wm 
sluiwliig, low^ down, giving off just enough light to 
fuiuVilc one to pb‘k his w'ay Over the deck without 
stumbling over a deck bolt. The Emperor and the 
ollb'ers with him Kt(ioped their Hheuldcrs so a^ to 
avoid striking the hammwks and awrikcnlng the 
men, and walking on tbetr toefi all made tlieir way 
very qtiletly under the line of hammock a until a 
prilnt was reached well aft whore Iheic w’as a little 




WE RESTORE SIQHTI 



GLASSES RENDER 
DEFECTIVE VISION 
CHRONIC- 

Write for our 

illustrated 

TREATISE, 

Mailed Free. 



The ideal company, 

±39 BROADWAY, 
NEW YORK* 



Pl«aM« m«dttDU Foiknlar Hecliftatcfl vrEen wrltlnip AAvertUeri. 




Ciood 

l.lv« 

Agents 

Wanted 
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A $30.00 FILTER FOR $10.00 



Tbi& Filtering Outfit is a God^send to everybody in the OHice^ 
Factory^ or and le worth throe timee the price asked. 



Device All readf to altac^i to/aiiicetBcnt exprcEi^ prepaid fKastof Rocky MoiintaiuB) SIO- 



R. C. BACON CO. 

St. 



CHlca^Oj 



MANUFACTURERS OF MeUf Sptdmlljci, Pur* Water Appliantti Special Tools and 
Machinery Metal Moulds and Pattenu, Punches ind Dles^ Tin and 
ATumlnuin Boxes, L'^ht Pteis Work. 



firtK'e of liniiTL]|]fK'k>5. :iiuc1 tlirji Emjirror 

KtopiH‘il, nmi ai!i Lc tlid an t]n> utJli-ei'-H tirt‘iind 

yjhii utid in an uudcrttiiKi: ihr. Einpentr sitid 
tain Kvfln»: 

*'Ca[>tM[i], inny long docH Jt take yoM to cloac your 
■neater- ilglit fOiHpui itiinntsV” 

"S’omr MnjcMty," repkJvtl tliu t^aptiilTs, 'it ir*:^n'i' rally 
takou about two tuliiiiti.-», ajul wi> ri]wjivH < tlio 
wat^n’-tttrht com pnrt incuts ns ii ptiri tif l>atUo ilrML" 
The Eniperor wjii+ hitenj^E'ly InterH^i+tcd^ tiesitiittitlg 
Jiiist Tor a inonient. hv tuokud tip suddenly, and siihl, 
*'Would yon mind dolnfi; It 
"ir Your Mujosly,” ci^ipIIliI tlie cap! Ian. "W3U 
touch that ^tOTi& there It will be iloiip^" 

Now, In the after part of tlu; "Now York'^ arc a 
nii.iiibcr of alarms covured wHL In the Kanifi 

order :h tn soiiio of our citEct. thi‘ tiro alarin I nixes 
are covercEl witli gla^s. Tlio ICuipLror Iiicllt^nteii his 
wlsJicfi to a staff ollii.a'f. who to<ik the litU of his 
Kword, broke the gbtaa ami SoUiJEicd the gong. 

Tn an Instant tJvo hntnlrrd niim wero springliii^ 
from tlndr liftifiitun.^ks. Kvory man was taking onu 
turn nroumi JjIk Idtintmn'k idtlior uuEasliIng a ini 
tliroTiVlng Ills iLamaupck to tho right or the left 
flgflLhwt tht‘ sttli- of (ho olEiaidiLg tin? d<H^ts. 

Chaos broke loose. AiuimLidi jpin IiatiOies were torn 
o1T, brofwh hlookf} wiTe tty Inp epon. Guniiorlr^ worn 
thrust out, thtf citble wna sli]ipedp the englin'^i weto 



liirtilibp ovvT, iiiiil a mil] all tlii^ noLse and uproar and 
coiifUiiliEu tmuM Im^ heard tho itIcs of the dlriskui 
Ollier IS, ''Buttery No. 1 ready t" ^'Battorv No. ii 
riiidyr "Battery No. 3 reiidyl' Suddenly rioar ainl 
dlstiiiet rtlmve it all rose tlie rry, 'Sikoiofr' 

Not a so inn 1 could bo heard f'xci'pl the chug, rUn}; 
of the toiglnes as tlie ahlp gathered ■way, wditle 
along tiuu grciit csjjuuse of dimly lighted gun divk 
sonm time- hrmrlred holfnakcul men were Ktnmllug 
crone] tJiip at tljc LirceehE’s of ilic gitus, every gun 
was lomted, evr^-y gnu laiLynrd taut* It neetU^ i>nt 
one xvord and flie ship would him* opedoil from 
one end to tlie of.lier; and at that lufttaot the t*xccv[- 
tlvo ofUt'or, inriilng to tin' c-nptEiin, saiil: 

* Sir, the ship ts leAHly foi- ju?tiyu, ' and the Elm- 
peror tiiinouncful tlie time. 

Otie mlanie anil ten n£‘t!onf]«. 



“ELDRIDQE" ELECTRIC MOTOR 




Mir a l-P ■ niv £UnL.XLJ U Ci h FM AB fH-PI'llJ ^ Oil 

One ijelJ bAtti*rir Hfwelal Ite 

tTOdnetory prlrt „ /?CtP 

lyiKt^lfic eTtj-R. ay In fan attschme-cfc 
Jfjc Motor Kikil fft.li ccnn|j]E!to $1 ftJ Ukoet. 
paid Metor haa pLilloj, 3 -po1e> armature 
ran rlend centei-b iiLck«l fmlBh: a ad Iv 

men n ( ed oa. oak stand . J.hl f rEW . A aant^f 

frantEd 

Lh FiDRIDGE& CO 3lfj IndliDfl Avc. 

Chicago, 111 Dept, P 



WE WILL SELL PATENT RIGHTS 



OR AN INTEREST 
IN THE PATENTS 



on thtw two m-ll-tnown attd on ink Hell Inc &r. 

tp4i>|^i!i,. l^th have bECD eit^b^lrti-lj iidTc-rtiBodp 
and fttiQ tixlftr seilina in iuirnn.ift^ yLEutitIfw 

WRITE FUR PABTICUtARS 



St. Cfaamas Adjustable Envelope Clasp 
Sanitary Folding Tooth Brush 

CHICAGO COMMERCIAL SPECIALTY CO., 52 & West GBil Street, Clilcago 







If you Cftn n Ufttl ftUiJ Cut out ^ pine of materJal from a fult-slKC4 pattern you 

budil ■ L-anoe, now host, sail boat or lann,;ti, In yOur Jeisurc time, at home, and the building 
win be a aource of profitand pteuure. .. 

All you iHtit Ji tNt piUftiv] coitiii| fntn $2. it) ijp imI milcrljJi Froifi SS 00 op. Tfic toali arc CiSiriiaaa la euiry 
houiiliaht. Paltcrtu of omt fecty li^lu uid iJm ill lrn|tHi from tc feet. 

Hu Fimuks flyalriit cetMljilt ol ckbcI slie printed pipar pslltma ol tvtty pin of Hi* boiL wlih 
dtlaSlL-il in jctcMctltina i«id V'orkirut muaLratic]n& iKowins neh ftrp of Iht wort, an bill dE nutvciiil 

fc(|ulred and koi# to «curE it. 

Qvcf iIe tlvMCHnd Anutcuri »iKTmrijlly fauMt iHMti liy Lh* Brvc>l,j iyiicM |«it yccf. Flhy ptr ttnJ. af thciti bivt 
^ulll thtlr Kcood boiL Mtny have ciia'biiihtd tNtBufUt.i fit tht b^il ininiifactijrinf. biiilnui. 

Caliloj tnd luiUeulirt Oca. For KS cum 100 pafi caUlti} lefttiiftinjivaiuiblt inlarTftjliDa tKt anutcutr yachtL 
num. ib 0 win;( ilviral wsriinj llluftralwu «E each ^it. ind * full Ml 'for ont hQiL full llftt Ift bUK;k.(lown and. 
bodi. Whia to orJtrtd, Patltmi ire fxpfcfjcd. t-Ktrim pteptidi C. 0. D., la iJtow (xitnlniiitn. 

«wr* UH4 Brooks Boat Mfg, Company, lu cifT^JiuiliVi.* 



^HIP» PAi:VTli:]t l.tKRM " POP*'" 



m 



" A NEW CLAMP ' 



THC JORGKMSEN ADJVSTABX.K 




A single clamp takes any of these posi- 
tions or any moditications of them. 
Adjusts to any angle, avoiding the 
necesviity of ^naring up irregular sur- 
faces. One jaw can be made to overlap 
the other, as shown ^ a very desirable 
position, not obtainable with any other 
clamp. Cold rolled steel screw. Right 
and left thread to screw gives double 
the speed of any other clamp. Has 
tighter grip* obtained with less power. 
Glue will not adhere to the spiaole and 
cause the threads to strip, 

Qu«ranteed AsvJiitt Break«it« 

A ThouMitd PurcbAiert uy It It lndlap«iit«tite 

ADJUSTABLE CLAMP CO. 

1031 Unity Bldg., Chiengn, 111. 

J 



U. S, S. DuTiver, 
St. Jose[ihii Buy. Fin.. 

April mh, lOOTi. 

P^>|milnr M<*c linn its; “l^luiise scml mo the 
Populiii- Miijiimlne to witli tlio 

JiuiUciiry I m-vi'r linve 1 i+mmi a regular fiiib- 

m‘rnu‘1% bill linvu hmiglit the ningfliino at newS' 
stfl litis wliufi'voi' I luipituEiud tij be xiblo to liet It, 
wli<‘u fill niuiri! leavi'. 

'■I mil ye(]]‘rt II M II niilp.^tTlb^r, I woulil not do 
wilhmit as I linn" fiNMineiilly referrott to It nml 
for; till iiiuliy pruelb^it liilttH that ivori- woftli lunrif 
tfi me lliati i(i^ of siilum-rlipHcij for ton yoari*. 

1 liorjiu It arnoui^ my ?^bl]i imiu^s, 

"Hulling that It ^'ill rouio atlyliig. ii;i« I oia ans- 
loimly iiivsilthig. I am. Yu^u'-‘^ linlr," 

JOHX K Homes. 

Palm or, U. S. S. Doiivej% cure Postmn.sti»r 
Xmv York CUy. 



co>i.>JK>T u\ r.w.isi.v c.w.u.. 



1 1 Ih liy thb tTiiO' evLdi^nt thnl the i-onijiti^lloii of 
tho Pa Llama CarmL iiis llki-ly tn Ikf> itoslgionoL] fur n 
lintgi^r lime Tlmn iitih llmuglit wluat the ITiilteil 

Ellon. fJiiowiNlod In iMistiing tluongli [lulls' tfurity, 
Jii]il iliim Hi^riirlii^, so far eim It sei-niieil iiONi^ilile to 
tlio ilouiiiiiLiir |HPsiti<iu in tlU' ijroat ooiir‘fru, 
'Hiat It IV I H lio r'liniod <nit. niii] Unit tlao Statosi i\lll 
dn iin^tr.v w'oll; iv]inl ilicy like wltli It, Micro nin ho 
Utile doubt. Ton or twelve .vearh now put nn 
the iLooi'ssai'y time for cmii|j]oMng tlio prujert, 

(ji]t luokm btil tills Is u miiiliiuiin, ami ii jerreut many 
things may linji|ion. |i«lltlon 1 ]y im ivell ii^ <Njiiiiiu^r- 
oliilly and II mi II till I ly, tK'fore the reul eoTiiplottF>ri, 
TIh'H thr- 0 ?(|ii'I]^^e« timjn.^ It Es now estltlliltfd Ut 
w'tlias]t Ihteropt. — Shlpijlug WorhJ, I,<iiii- 

rlnii. 



B. r. 

ELEVEN-INCB SCREW 
CVTTING LATHE 

Far f.iot nr pnn:ar nn wimtoil. ftnn 

I)OW4 T CJOHI A’Od HUd COEIlfh'iUDd 
n'st. A li[|ih-frade m^>d- 

frn tUKih Wonlmihnild a ^Ench 
Ijifiio. i)oH<.^rlvtl*e elr(ji.i 3 »rtf of 
each laLhe iipoiL ri'iiQoirt. 

A. Fi BARM EE CD.. R(k4MIII. 





Drawing Instruments 

and Materials 

MOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 

Kloht«r limM 7 tiiiiaah;i of PreoiAlcin 

tiettor. Tkulr mE'ctwiaicaJ 
mcrltii L-ballon^A □ntioii.ui. 

liliie Print Patierji, %'u.itdike Sotar Pai 3 «r 
Write for OAteloiFuu ^'P/' 4W pAfl(’4 

EUGENE DIETZGEN CO. 



1 

III 



IftI lUnarEiA St, 
fihlc^Etai 
14 Rrsl SiTWl, 
San rraeelSH 




(IM2I W.2SIS1 
New trofk 
145 BarwHM jt. 
New Orltan 




EtWiM Lath«i. emcti Fwt Pnwfr Ulhtt, 
V Sfte«4 Irthw., lEttia. _ 



High^grtdt icrcw-cuLting engine Lithii, with forged erdcible 
jtect hallow ipindlcj, phoiphor bronze bearing^, gcar'drtven re- 
vcnible fetdi wUh itrong fiction drive in apron, our patented 
spring nuli which aftow quick ahifti of change gears, alio Draw- 
in Oiucli, Gear-cutting, Milling and Taper Attachments If desired. 

SdItiMble for ^Icrtn^'Al ind triiiiir work. m 4 Kle]: nillk#n, axta. 
KFrUhs. tochsiefti Hchoola tinH flno, Ri^omnuc niAolilne-Rhup 
and toaJ.rvOm iwrTlttH, Akk for tPl^iiClBierici^if. 

THE SENECA FALLS MFG. CO. 

102 Watei Slicet# Seneca Falla, N* Y*, U. S. A* 



star” Lathes 



Fooi or 
Power 
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Wkiuw I* MAH 
(r fiO * PoiHT OPtm 
HEAPIth Dflop FontliD 
CAADOM STCIL, Jawi 
Will Take I to 3 -4 
tFUlH PiAg. 



PAtChTtD IN UNItCD BTATIt, CAHAtlA, 



WaeMOri 

PtPE THnE4& OU “TEftS* 

Wm FtDATti and ^‘Raire'' Calfca 



Bolts before ml 
after usmg ths 
L{a.wUeye , , 



Bo. SftJ TH^fTolar 

No, -tlUFUinjoaH lia, 3TO oulF fnll 
Nn be] Ir'iMtvd 

TJ?u? ri Lpd i u wTonch for EosJiflh 
imd {otOih d trH rj e > with 

TiVifliTPorth 



Best Wrench Mads 
For Automobiles 
Kas More Uses Than 
Any WreAch iladt 



Thffi wtrrct filiouLl br In fho tool Lox (\f ^v^ry 
receipt of fl.fifi', Hotter fti'cler rmt* today. 

MaiuifHcturetl by 

HawKeT^e Wrencli Co*, 



moclmiik'. Will be 



of ^h^ca(l^ it 
rivalled on 



MarsK&lltown, I&. 



AIV KXPEHlli:\rK WITH A ;^iauAi., 



One of the tlib'f oflloliilM nf h bij; ritlt'iitrn biistriosi^ 
corporutEoii rocoiitly lold a peciilinr esporloiioo wbioli 
luiH It Hioir:i] hi It fur imitiy ojtjployectif sittys llio Kiy- 
fitoxie, Smuo yoarH Ufjo vrlioii he ivum uU iiKslHtant 
ohtef clerk ftn'^ tin- Hem lie beofiJMC dlrtsatlsrtoil ^\illi 
his por>3tSoii niid Kiihiry^ niid tlie tii^N.tit[sfni-tlcni eiL- 
i;fndEf'rfd. ita It ahviiya dooa^ a (‘oiiafn Jiiiioiiut: of 
aimthy hi (ho porfonimner' of itl^ dtdlos. Tlic ii|totliy 
H’as^ ]io[ hiiiuiUoCHl liy bis employ ers^ nltlioiijrli tbe 
dlsKarlsHed clerk Tins not uTviiie of ttic fnrt. 1'ln' 
more be lirriodod over the aiippnfiod luniU'iiiiiii'y of 
lilK fiJiEnry llio more lUsb^jidsllcd be liccaine^ nnd bo 
Htiiilly Rilvi^rliserl for n |Kisltion more bis liklii^t. 
He rccelvcxl poversti niiKwcrs. cbh*f auiotJi? them Ijc- 
inc a proiiositlHin from bis own liouse. He hnd 
aKkcil for liec iIoMars n wi^ek more fbiiii hv ivns 1 hmi 
jml[i, with otiportiiiiity to Eviivanfe. und be ii'tis 
Ktnrtled to ]e:irii ihnt bis; cinj^loyers iiere niori' tlmji 
wlilhycr to pni' tiie increase Jn salary and lo ^iiiiniTilee 
nrtvancpmeiit to a maTJ eaptible of taklnpx- intcri'Ht 
ifUd iTiitlalirc In lbt‘ woib, f7om]plc|i'ly nouphi^Jzfrd 
Hie yoiiEi^ mnn trJetl to reiillzi: tbi' KitLinllmi, Tlie 
result was tlisit lie Tveof bnck to hts desk ivltb so 
innHi determination Hint he fm todny secretary uiul 
trensnreT of the hieorporated rtnii. rrhe moml Is 
Belf-evident. 



4 ■ * 

COXXKIT, 



Soino i[|on sneb bitth opiiiE^ni liold 
Of all tbey tLo^ niid think, find say, 

1’liey eeem of eEfihUTeiii knrnt jcrsibi 

To iLltik they're mndcf liiHtenfl of dny. 

They force on i.is tnlvh'c Liusoiijjht. 

Attempt to iiioli] cnir iiiIthJs ttke ivMTe> 

And seem to (hlnk llielr tniliiH of iLonf^ht 
Arc run on Hcv'ated liaf^ks, 

— Four Track Nctis. 



I FOOT and POWER, 

I AND TURRET LATHES, PLANERS ! 
f SHAPERS AND DRILL PRESSES;:;: | 

^ iSHEPAltD LATHE CO. 

i Aiai W. a J Cltielwiniftti, Ohio 

ATHES 



to I J inch Swing 

price. fCS-y’O flnd up accord^ 
I VVIicu ei'jLrtj. to bii? 

or LAtlUi CuLslHifi nad pricoit 



&iTd]iii ISnril(^ftCw> 

ly i I H^irkhirrl.lll. 



Gasoline Soldering Iron and Blow Torch 

r UKlrLn] nl4h 
4wji r™iit liU, iwf-# 

q-igrllLLF k-ptll k.4. l*t 

jtMT.T itirk. }l*iki1[ic 

h a puni p l« irtl 

vtti nfaiitir. pUliuH 4K>fli'l.TiLmtii]l.. ‘Xom tni> hpt ud u4Tn 'Htd, tfp , 

wlii'l wi ll l^hyrltpur. ii'ijt TiAiitan^ lu lih/wtcrtfa liHtindT> 0*nhii:*iTW1p*iir 
ChiL kU I j lluBiTi At«lt TTlit |irie?L4 Ui*] 1:>r tInriF*. uiil | 

iLhiLibd^t. 1iMr«iU«*dlD qL^HiiiiunLiA. If.-rmr diit« iwt liui|Lvih>ui Mrlu id- 

[MmWANN BRflS. MFC* M* * tnrflmatMrilii. hwL . 

rOCT and rOWK 

LATHE S 

0 t-O IJ! InF."!! HirSliif, 

Hiillt for wirrjce, 
Hiitb Grsde. 1 a>w Price 
Ttwla 

CATATtHitTia fllET. 

SEBASTIAN LATHE CO. 

t07-10!^ Culvert Stmt 
QNONMTU ft* 






A Roth Motor will Drive Any Kind of a Machine Tool 



No BbaJtiiiff. pulley* c;r beUlUff to uiBitlt4lin. ' Th« motur runnjQfi APy mACbSnd not 
La tu-a oa.a be that off. 

Coiuidering Economy, Efficiency and Dciign. Ihe 
ROTH MOTQK i* beyond reach of competitors. 

aMr'CiDlnjr, upImIm* m aperiiloij, fiwe frfini epanrin^ and automatlQ in Its apead 
naiJation at Tarlable load». 

WrUc lift ol J'fiur molor fruate and ve wltl m-pd Uliutrat^ii catihijmy fr™. 



I^OTH BIk05. CO.| HAIkuf&ctisrer*, 
27-31 So. Ctinlon Strut. CKiCACO 







T. 
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« .J.J.C^AN'S 
>CMc* coMMvriinR 
COMnuMD. 

A9»Dtf_Wioted^ 




FKSB BAMFLK J. ActoA Compcnuidi Ctis aeIj 

ArtlclA tlifttwtLI abHlutalr prtTent ipftrktfitt> mttlDit aranDe«e«s^ ?rur oi 
th» canamutetor. Gcnmiriiitator aiwia;B bii^biL 

50 Cn*m f»«r Stick AUSUmT mUSIS OR #5*00 f>»r Do»n 

J. J* £GAN» 317 Auatiti Ave.^ Chic&^o 




LETTERING 

A noat booklpt. now t^ivd^F cnotaiiu 
Qianr good tUlOK*) lor etltdi:iat.i 

FRTOE. 25 CKNTS 

DRAFTSMEN.XSiTx-.Si;: 

Dfi«l OtHf now book on dlmenAloiiit of 

Pipp, Fittiogs onil Valves 

NO BOOK UKE IT 

n^XlBLlS CLOTH BACKS^ 50 CENTS. 



■ HAVE YOD SEEN X OOPT OF 

•THE DRAFTSMAN? 

i It i« a neat month ] y KnnBnti n« oa DHAFTIKO 

I Bnii Hotjta StMdy> 

i il.OO PEB ¥EAfi. 4 MONTHS TRIAL, 

I ortli« lKKAEmln«an<l ' ‘ L«tteriDr ” for fl-00 

I ADDREBS 

S THE DRAFTSMAN, Cleveland. 0. 

I 



THEY ALL KICK 



A trust JHAjL^nati?, wLids-f* Iiiconip tiaH $500 nn hour, 
oonnultosl a iu?rvc Tvho (IcrottNl flu tkoiir 

t** liils Ltad L'hsr,iK'd bti]i and tliB trust ma^- 
iinto blckad. 

Tlir npTVP spf^lalifit ^'put to a ilontifit, who 
rhnrijod htni $5 for au hour's wtirlc, and the nerve 
Mppclaltnt ktrkpd. 

The dentlFt wotit to n niwiiaTilp, whti did nn hour's 
Nvfirk for Llui and rliatired jf> wiitw. and the dentist 
ItlpRod," 

And whpij the iHpphaulp had n tooth tltlfd otKl 
learnpft that the htfl was he- klrkPd^ but the triiNt 
mnanatp and tlip uerve speelnllst nnr 3 thp dentist all 
Turned away Jiii dU^nsi ami inurmuted. "damn A 
kickpr," 

■» * » 

APPROV ES "POP S*' POLICV\ 

Ynur iiflllee that my siibscTlhtlon to Poindar Mc' 
ehaiilea had pxplred |a Jiiaf recolvt'd- Glad to hear 

front yOii. Jinit J^ 1 ar] fn knnw thnt yon tbr^ 

bIup when time paid for Is out. I bellcA’p that way 
of dulni;;; bustneew atilts subscribers of in'Koiileals the 
hpftt- 

I ■rlon't pEirtlealnrly nned your manastlns as I am 
not fn tlie mnehiuery hushiess. hut 1 like to know 
what Iff fioliip* tin ami I like yoiir wny of dotiijr bust- 
neap, as above stated. Henee^ I rptipiv for another 
yeiiT.^ — P. W. PutiianiT Gii-eleyt Colo. 

^ 

PauEliip iiiieertnlTily before a desk |n ihP bijf tll- 
liuiraiK^' oltiCCt thp Hll>eri(inn visitor said to the elerk; 
*'Ot TSfiiiil to te'k out a pawlley,'" 

^ddfr. f|re+ or raarlue?" drawled the <!upper elerk 
wllh Infinite sar^'itsm, 

"Al] tliPi'O. OPin thinfcin'/' retorted the appbeaut. 
“OPni Roln' fer a stoker In til' navy.** 



MANUFACTURERS 



Why not locate virhere iDtelligcnt 
liborj. riw matenaJ and demand 




for youT product obtains, AH these and more found on tJbe BURLINGTOM 
ROUTEi For information write to 

H. MAJfSS, InilaaflirlKl Cotn.tnl»ian«r 
904 AaIkuss iS 4 r«*t • « • • • « * ChlcK^o 




Plenac nientloa PojnaJnr Meohnn tcK m-hen Tfrlttnir AdvertJav'rii 
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£ Amei^lCAM WELL 
WORKS 

Jluror&f liiinoiSf 

Ctiiea^Ot ili* 

JHANUFACtURE FULL L^E 

getting f itat^ryr Coring, i9ook 



Criifing and Rrompoettng 



MachineryM 



Any Dtame tnr Strong 

ontt tfpoetfjr* 



CATALOG MAILED ON REQUEST. 



UQ^y JAI»A>K,SE SCHOOL CIULDREX COX- 
TIUHVTEJ to the WAH FlTXll. 



Man,v a little Jnp^iiiesiG hoy, niirt Kiri, too, fot thnt 
uijittcr, is iXHititlnithig Ills breokfnfit to (lie ^vr\v ftiiid. 
A l>rou*--fnst iiEfly Beotii like a little tiling, but when 




WILLIS SHAW, 171 LaSalle Street.! 

THESiE ll.\KtlAlNS TOit SALE. 

Now Quhicy 3ft H, H. Mint JtoEst. % ^^S 

nine Jjoooinotsve, 3 ft, Katitrfh & + TdO 

J3uryri.an 1 yard "Clam Shell'' iS’SCUVELtor , , , , 3,25U I 



PliOtnt.t li>.ci:l C. C. AuLumcttic Engine... 27 * 

l 2 xls J-l. H, Ayioiiiatle Engiiue, . . . , . . J 2 * 

nurray CnrUHS En.tfl'ne, I y-uar ST™ 

2 fj II. F. ElreL'iux Bolter, ' on ¥klan. , lU* 
Flrebni: Imv iJT&Hsui’i- liotleT, 3 . WOO fL.^....., 3 . 7 ^ 

H. P+ Economic BoUer^ on skhlj^n t&n 

Ni 3 . 1 STntth Coticreti' Miitci', on trueks). ... &ftQ 
No. Z\n Snittb Concrete Mlsei', on trucU^,,. 

New l-'Jory Dciyble prijin Hol«t. 'iU It. T..,. 900 

CbLiii JJueket, ^ yai'd. ELlmuHt new.... 

Farrell & ix&-ixn! ft. Stono Planer. * l.RCift 

PtiXlfi ft. R. T. Boiler* foil front, . 2HU 

OtiET ] 7 .ft Jl, p^ Tubular Heater Hi 

iiei-fiOlda 2110 II. F. Tulmlar Heater...,...,.. 

fetenrn Shovels, l.rfHCtimotiviiH, Dump CartL Ttock 



Drills. DrodjfJ'M, I^Umpa, Derricks, Cal b lo tV A 

Stone Crus’herjf, Itoaij ItnllerK, Tmetton Ene-lnea., 
Buckeye and Machinery generaily, both 

and second -Imnd- 

H I LI, IS SII.LlVp !>la 1 cliJii<*r>v Clii mirup JlJ. 




in aK si^es from % to tOO horse power^ 
both new and second hand» nil ffuar- 
atiteed. Small factory equipments out 



specialty. 



NO ONE 



0*nt of Cliililven 

Stood Vf».” 

tlioiisnnds of little fcllu’iVB "Hilp lli'^ it may nuiouiit 
to qiiitt? Jl Slim. Ill oim Jnpaim'sc xoliool the tuachpr 
rroffpf’ti-'ci sill cliildren wlso litid had no break' 
fust til lit morhlnj? to rlwt\ S3 1 sty ]«er ^^emt- of tlie 

boyw and iijSrlH asroiHS ii|;i, Inm^n'y, l;nit proud of boltii: 
jil.de to do noinetbliif; for tlielr country, find tlieir 
Ifttk- faces Mlsowlpp llie same pat riot Lr dfttornitinxtEoti 
that prevailed here In tlie tlrija of 'TG. 



whe:n you want anything 



a nd don't hnow wKcrc to it 

WRITE POPULAR MECHANICS 



Can sell you a first-class machine for 
less money. We repair all mates. 
Send us your inquiries. 



Guarantee EleciriG Go. 

CHA& E. OUKGORY, Pretv. 

153 to 159 S. CliAton St.. 
CHICAGO 



Plcn^ini lupnttun Pojialnr MechJk iif i-jc ^vrUJiis AdvertlHvrH, 







The R. F. Sotderiig Copper 

patskted* 

TliEn 1 a an ^nLirpIp hew 4 >?t 3(!S df dr«at 
tD'^Tit 4in«( to 

«1awA]Er« Mill M^rihi3i.n]i?fl nba hkViA iei« 
for B. Hmall snide rpittfccipptr that can bfl 
neated in a few mlnutE'ji liy the oie of 
the alcohol cnp whtvh ji|. nho'^n ratwd. 
and tn operation A BliLbll quant It; of 
alcohji'il will heat th e <:ii:fi jier ho that any 
ordinary i oh way be df'inO' wichont ihe 
InconvonieiicD of s'urtluK 4 ptimih<^r*e 
tira iibt- Thin hand? little tool U en’- 
tire]? oompl^ta lb Itself the handle 
bcl ^ so ade that 1 1 holds tbc rojjper 
nurijrht while h^atiUflr and when in uoe 
alcohol cup may be oet hack ou^t of tba 
way. isches lontf- Wf-igha about * 
ouneesL 



Mailed ph Receipt pf Priu» SKIH) Eacl 

KLAt 1 R,E MFG. CO^t rrvUlr tnd Mtchl^ StnctK 
CHICAGO 




CATALCWtriC FREE rRICE9 KIOBT 

Tnleirmpli InatmniAtithp TeleplioneH 
Burcl ar Alftrm Bfillft Pnph Buttonjj BM^rSeSi Electric 
Clockg, UcdteaJ Apporocus, ^loborn^ Ett., Etc. 
MANHATTA 2 ( ELECTRICAL SUFI'LY CO. 
Corttend %K. N«w turk IS 8 FUlh Avi>.. Clil »40 







Bobert Batlerj Vo If-Hui meter 

1 OimrBi.ii,teed 


iini 1 ^ 


For ward t>d itreipaid* InoluttLof eas«. 

uron reoetiii qI |4 .j>u 
3 VOLTS 1 FOR 

30 AMPEHteS 1 CATALOGUE 

TH R ROBAHT IXSTKEMKNT Ct)' 

BO Bhflby St. Datralt, Mich. 





IVIIAT MIGHT HAVE IIEEM. 



“The liflHd tJltit Forks ttae t'rn[l|b'“-Taiit [,horo Jh iio 
siieb R luiiid; 

It is bad to rotk the tmbjv thej ttoiiltl Imve us im- 
tlerstaud ; 

So tbi' erKtllu's but n riOlu of I lie foruH-r foolJFtb days 

Wlieu I ho intithoi's iht-lf elilltln-ji in nnselou, 

llfle v,aya, 

W'hitii tlif^v ioum<ii iiioiij uniJ thoy bomieetl them 
tliiose i>oor ihviiffs of Ihijjl: iitpo— -_ ' 

Th^ VS'ahliiiiiitouft nud Jeffrrsotis and Adamsfw, vo« 
know. 



Tlioy tiarn us tluilt thi* bfiby wl]] posursit ji iiiucldlr'c] 
Utulu 

ir wo dundio him or rofk lilm; wo must cnrefnlly 
refrftlu* 

He must Ue lu ume posltloiu never Hwnyrd niid iievor 
s wu iigr^ 

Or hik ehunee to ftrow to preatiiess will be Idustea 
wlille he's younj;; 

All, to lliink hoiv tlit‘y wrre rulmd by tlielf mothers, 
lorn? niio — 

The Fi-nnkHtifi, mid the Putminis jiiid the JfamlUDus, 
you know. 

\vu mast fi>cii the baby oiiliy by the t^ehuduie tlittl 
is tuadej 



ELECTRIC RAILWAYS 

Pynamos : Motors : Gas Engl nos 




Onmplete Worklnj? Tllodela, al "0 Oastin^ nnd parts, Efery- 
thihie lot the Amiiuj ur El tTtrle-lan- S^nd for €aUdo«U 0 B 

The CARLISLE Sl FINCH CO>, 



263 E+ Cliftoa 



CiacinDatly Ohio 



Telegraph Outfits $1. 



‘"Modani Tolearraph Ontflta," comfll*te with. 
b*tt«ry and ittetruptioa booit, only 
Money refundad If not natlatkctury. Bend 
for out OaulDCbo of 

‘-EVERYTHING ELECTRICAL 

Ar LOWEST riQCLS. IT IS FREE. BOOtaH 

"HOWTO MAKS^ BATT£Rl£S” 

Foitpald 10 Cento. Write na at qooB. 

Modem Electric Co., Muode, Ind. 



w* 






And the food thal he Is i^lveu mus| Ik' menAured out 
nud wfrl^'lu'd; 

He may bellow to luftifm us that he Isn't j^uEhlied. 

But he couldn't i^row to ^jreutness If hlu wajits were 
nil ftuiunlledt 

ThS]ifc how ftKiINi LiuFslUft stimteil rltose ptror weak' 
Hugs lonK 

The ShEilLeHitejires ultd I lie l^ulhf-i^s nml the Eoua^ 
part PH* you know. 

We nre (.dveu n iiilsfilou^ we are he re, Irwhiy, 

on enrth 

To hrhiu fui tli n rnce of jjbiuts aitid (o j;umd I hem 
fitJUi thHr birth. 

To Jnslnt uiiou tiieir fieeilum from the roeklJiK that 
was bit [3 

For our tuirerifH nud Ibetr pareols, seramb]]n^ »]] 
tlio bniiiiB they haul' 

All, hftd they been fed by Rehedtilc would they hnve 
b(‘eu stunted ko 

Tho Wa'hHit'rM aiud tlie LIucuIils unit the Grants uiul 
Lees, you knenv? 

— Los AujufleH Seairi'hllfilit^ 



When nn autoauoblle ntun im p n mnii tlut uiitnmo 
bilE- 1 m lU’vep I'bUiilu” ton fust, or eoiirKC not. ^'he 
ULKU Is rutJuliLi,' too 'ilow,— Tlie rhuufl'eiiP. 




MPLICITY 

GASOLINE ENGINES 

Vert leal and HorlKoutal* 1J4 to 
15 h, p* tStatkmaries, PoTtahlea, 
Pu rii pi i4f ( J utaiH and Sawl bp'lli|KS. 

QET OUR PROPOSITION 

and 1905 cntatofiiun. 

IVeatcien nfnllrable Ar Gt'ry Irnn Co* 

Mbwaulnm, Wiff, 




Tho duribillty of th» !■ ons of tt* ■trOBH«t poUaU. 

TharO an fullr 200 **Otto'^ onfcinoi Hu tba ottj of a 

aJone ttiat liavo bt«n la ociutBiit uae fDT twenty y^itra and atlll 

daliiig honeat aervloei.— Indliaut^blO ovldenoa af Dorieot doalffn^ Uno 
malvrl«1a and aaanrate -workmanablp. Tba life of thft B'^oragCO 
cta«eip obffibo In daKjr v«o la bat fi 7 o ;ean, Tet tbo **Otto** 
D»ta bat llttl* more tlLantbo cheBP kind. 



STANDARD OF THE WORLD 




C. CHRISTIANSEN 

manufacturer op 

Cabinet MaKers* Benches 

151 Korth Sangamon 5 t* Chicago 

A Work Band! far Your Life Pri^a Will lpltr«t Vob 



^ I _11 A_L 9 L A3— «> 

32T"128 16 “red 128T64—' 
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The Fractometer 

WHb d lurn oTth* DL*c 

Oets the Correct Result Instantly, 

This device consists of three revolving discs, as 
shown, upon which are printed the fractions and 
their decimal equivalents. The most intricate prob- 
lems m the addition and subtraction of fractions and 
decimals, can be solved with the gjeatest ease And 
rapidity. It can also be used as a table of decimal 
equivalents, saving the time and trouble Involved in 
hunting up such table in a book+ 

Iiidispenslble to EngineenA* Draft^moa, 
Machlnlat^* Foremen and StudenitSi 

Price SO Cts, Postpaid* 

Ortffvon for ■ociirlnfC oils now s^oarlT 
80 bscriliBr. 

POPULAR MECHANICS 



To irHfirate, water stock or for any pumping^ tke 
best otitiit and cheapest to operate is the 

FairbanRs'Morse 

Gasoline Engine ^ Pumps 

Aw'airded Gold Medala at World's Fair, 1£^04 
Caf oat compUtf flrfiTfrtfifm^nt and send fa 

FAIRBANKS. MORS E & CO., Monroe St„ Cbicago, IlL 

H.P, 



Please send niu illustrated Catalogue No* X ddl^Casoline EncineSK I may Vi'ant 

Enfijne to rua„„., — — 

Nanie....,^ Scrcci 

'Vn.Txin StatC_H 



ricdM# meutiDU Popular Mechnnfea when wrlitlnsr Advertlaera. 




Bargains 

IN IVI O X O R S 



Llectriokl B«|;i«lrED(r as 4 Ooiutrac'tlan 

FOB BiJiaAiN anR^ 

PEESLESS ELECTRIC CO., 

141-1 Clinton Bt., 

'*E'tioiL0 Muin lost A Ctltcafa 



Eldiedge Gattefy Volt-Meter 

RcAtllng 0 to 3 Volts In » DtvUiofU 

A40n.T«)[Dntartd nracttcol tnitr-Dnieiit 
fof th(Mvn who q«e f rirnurr aad Storage 

fctlwrlif JlB 4 k^c*'^UI wcvT liro ulu d( pTlmarj-H- q«i 
« ri.l nf Stone* Lt PB-'h-SriAT la 111 rBftdlBci. Nitt 

nwntli »11 4 KrW>r pMti. . . Frlcu f ^4 

aiMa> 6 E aEGTKIC MTO. CO 44 SprinfflcM. Mo$l. 



Rneduced to 






Don*t Buy Any Cngfine 



until 70D have fuUy InveatlgBtdd tlie merits of 
this Dxeellent **Llttie Oiant,^’ W« a*n satisfy 
you at a aaving of on»'qiisrter- WStITX TO^ 

HAY i'OB, SN(»ZNE CATALOGUE. 8«nt gTStti. 

Montgomery Ward <Sl Co. 

. ■ CHICAGO — I 





Bike Motor 

eUTIItSWnHDMWiKS. 



$7.50 



BVHEiCA Uf 



N«w 1905 l>CPROVi:,D 
MOBEl. NOW RRADir 

J7ow la the tlint to make that motor^ 
cjele and ha?e It ready when warm 
Tr^ather eomea. We alao have 

H. r cAfltiDgs, aend for catalc^u « 
a. 4t SUPPLY COpb PAUX.I MINN. 



fatknt KNui iuif:s. 

Our piitt'iit bureau frinjiioutly riwiveB ^^n^llli^^ps 
frnin hiTepitors wlio want to know iht* ndvauiiLj^c$ 
iiT 4ll!itu]vantii|^ei!i of iiiak]ni; early apnlk'jitionK for 
patontH on tlieir Iriventlotsfl, The folloiivlTm niiswer 
tn T. G. of Trenton, X. J., Iptlleali'N eiir vlewu Jitnl 
opinion On such quostioiia; 

The only il I »; hJ vantage of ftEliifr an npplionflon for 
l^ntenl h^/oi'e n NOtU'cli l« ii]iKks ia the risk mT lo^lii;^ 
Ihc eo!!t nf the application, which in onJlinirEly 
The chief inhnntaitc In lllin^ the nppEicatioii 
promptly lit thi' poK.^tPilliy of E+.‘ttlntr In Ji few tlayti 
aheari of «omu nuc else who hoa liivetiteil the aaine 
tliiuK, or who Ih trying to stciil your liirenilon. A 
delay of two, three or four wcek« I a v'cry rareiy of 
any iTiiportntiro one wrtj' or tJ»e nther. Even If nn- 
olher itivetitor hIioiiIlI apply for a i,mtent ou the 
^inn Invention a few wceka before you did the mere 
fact that he pul In hta apiilk'nllnu hrat would not 
nct-t^sHni'ily iilve him the rlgitit to the pii'ceiit. F^e 
would hnve to prove when he lltat made the inveu- 
tUm and ynu w'onid hnv^^ to inaho tiio P!ime proof 
ami wlileliev'cr one ifhowed to the aatiafacllon of {be 
pntcciT oftlw tlnit he wna the first Inventor of the 
foinideto invention wniilij ji^el: tlie putetit- {if coarse, 
this dopfl not apply ivhere itie delay la prolonged for 
months or a year or more. It ia of greater linpnr- 

1.Tnce that the invetitlon should Ite cNimidete hofon' 
the applieatlon for pnteut la made thau that tile 
applleatioti ahould be made I mnrtcd lately upon con-^ 
eeption of the Invetillon. Of eoiiirf;e, if ynn hrtve 
reason to heltevc that pome otse l« trying tn take 
advantage nf yon hy Plea ling your Invention, I hen 
it is lu][iorlnnt fnr yon lo lose nti tltne hi lIHtig 
yoitr application for fiMieni^ provided olwjiyB your 
iiLvenlion is ecmiplcte. By complete we do not mean 
that it should have tH.‘i>n wjirkcrl out or demon- 
strntetl In alt detalljs, pm per lion a or but that 

its prtiiclplcsi general etjnsitruelion and nielhiid of 
operation, should he doternilned by yon ho that thi'j 
can he set out fully In the patent papcr«. 

The geiierut rule may, therefore, be brie Ely Btiiteil 
In two clnnseH: 

lat. Get your luvenMon Into praetlcal or work- 
able form. 

Sudn Lose no time ]n employ Eng a eompetent pat- 
ent attorney to take the strpii necessary to protect 
your iiiventlou. 

Yours very truly. 

Popular Mochailh's Patent Bureau. 



J. A. B-t of Lewlstown. Mont,, writen Pniiuhir 
Meehaiik^a Pattmt Bureau as follows: 

"I send you hy express a small model of my In- 
V 4 mHon and I also *‘iifluse a brief dcMrrlpiirhn of the 
Ranio. Please ekimilne the »nme and let me krtow 
whether U Ir practlpfi] and patent able. The model 
was nimlc SE'veral ycara ago, and then T have 

made ruiiiiy invprovemcnts on It, but the prltielple 
reinaluR the same. T had tmt the time to make a 
new inrMlcI, and T hope you will get :iu Idea of whjit 
I am laying to InveaTt."' 

■^Vu have answered this letter an, follows: 

“Tour letter o£ 30 tli Inat, natd model of your hi- 
ventloTi in reapers are at liand iMirl noted, 'hlie iinm- 
nfiicture aaid sjile of, or the market for agrieuUurnl 
miiehlnory 1 b nbsolutrdy In the gras]i ctf eoinpar- 
atfv'ely few concerns who control ciiorinoutt 4 ‘apltal. 



. Pl«aae mention Popnlnr Mecbniiie* vvlten- wrltlnflr AUvertt^erm. 




BUY A CAPITAL QAS ENGINE 

And ^ou will not sU up niffhts wo frying about e^xpetisiv^ potver* 

Oth vnelriM u« twrvnd utAiiddMlut Dj oid^F bnild«H and no on# 

who ia loohlnf foT tb« boat and mvtK eooooraUnl power lltould. huf w.nj enfiao 
wtthQut flrat Lnveatljatinff tha marltt of tiu Capital £ocln4. Wiite for Catalan P« 

CAPITAL GAS C^NGtNC: CO., - Indian&polis, Ind. 



If your rtioelilne nhonEd prove a biiccP'Sh Et wniiUl 
□lenii revel lit ton IkIuj? tlie ii^rlvulturul mudiiovry 

biiRlnpHR wo fnr us j^rnlu bur void ers on? coiicerTipiL 
Tlieste iurge eerpcjniLtuiis sioubl itslu llie Ititroditctkin 
of wueli u mucblbe bwinuee ll would rt^ciuirp llie hi- 
veBtiiient of new imrnii tlie vtiJue of ttielr 

plAhta and tftiise a atirhikiHfri' Ui tlielr iisseta- No 
iiidlvUluuL eould rifTord In oppose tills eoin1>liiutloii 
of efl|jLtul even If lie vran in roinniuiitl of ei iiiLEIioii. 

“We liave mode wevei-ul utteiiipts to promote m'w 
and useful form imiebiims for our elieuts, biU liuve 
olwaya met witli oppowltton from llie interests imui' 
tloiH^iL Very few Ibvestora wa)3t to start out on u 
Bchenic that tnt‘£ii!is an expensive flight. We see m:» 
reason why yonr inaehlne Is nut praetleiil, llilcI be- 
lieve It would prove useful if introdiued, but we 
tliliik It Is very ilouldfn] whether It wtiuld pay you 
to devote any niiore time or nioucy to U, for the 
leaaons above stated. 

■‘W'e regret ivc eaunot write you more encour- 
ai5io(rly+ but presume you wunt o«r lioisest npinloti 
tii;d the beneht of our esperienee and this is wbcit 
we luiyc tried to iflve wUliout any eost to you. We 
suggest that you devote jour Inventive abilities, 
wbioli are evidently of fi higb onler. to the produe- 
lion of some pimple | tu piemen t, too] or dev lee wtileh 
would be useful mi the farm or In ttie nveruge home. 
I'bere Is a instant rlemncid by manufacturers for 
mieh Inventions !ln^l the sup[dy iievt^r exceeds It. 
IVe have several clients wlu> ore anxioua lo gi‘1 holil 
of such it! vent Ions, Wn have recently [ilaecd with 
cue of Ihej^o manufaeturers parents on a metjil 
grlnd-atoiie frame, ti wire slretclier* a door Imnger 
SDd on a bnni di>r>r hUeii. This rcncoro lutikes a 
tpedaity of liurdw'arc rlevlces used by farmers. Here 
a wide flcid for useful inventions and we believe 
that a man of your ability can work It t<i your 
fidvnntage. 

“We cuelostf our booklet on patetds and Imdleve 
you will hud In It seme helpful points. Hoping to 
lieac ftfifli you rtgafn, W'C remain,^* 

Ydurjj very irulyt 

Popular Meehauies Pateitt Bureau. 

4 , » 

OASOMNE E-SGIXES IX CHINA. 



(From TTniteil ^tiile^ Cimstd v\nder9on, Hangchan, 
China.) 

r.-'ilKir la so cheap In China and tha cost of InstaEb 
Ing a power pbint is tom para Tively so muelt tliat 
I berf‘ Is rebic'l iiikf'i' on tho |)3irt of OLIiiojio luoui] ra<"'- 
Turers to introduce pow'cr^ evtMi wlh^re ll Is evident 
llnii thny t‘ou](l di> SO wlUi coiisliiemble saijiig of 
laiior, and eventually of nifiney. Cnder (be iweseut 
eheap-liibor system of doing things then* h no out- 
lay for blgh-pilcL'd mathlner.v, and thi« result Is that 




15 Trial 

Qn tHis Ln^ine 

No ca>flli payiDent r^uir^, Wq paj 
freight to Anr ncjat within hCOO mliefl- 

<if fjhlcfl^rh, tifMiTk BimniaCty^d 

lor 9 ^ days, |L 9 Q «nrch. 
SccAnd'Hand En^tnu «ll Sim 

McDonald & ericksoim. 

» WeitRmMtli SL^OliPwg 



Gasoline Engines 



aiKl 



CASTINGS 




wl ^riMlUGY 

ARf ¥t>u in 
^ the mar- 
ket for Caso^ 
line tngtnes 
o r Acceisor- 
fcs7 Wc con- 
duct a real 
Bargain PlaCd 
on Ihcsctine^ 
Write ui. 



‘Booklet on J?eijatstm 

L W, GILLESPIE & COMPANY, marion, ind. 



UAe MIETZ <Sl WEI 55 

OIL ENGINE , Stationary and Marine 

1 to 7S H. P. 

138-138 Mott St. - New YorK 



Gasolene Motors t Castings 

“ 'A ctHnpleto line from Ilf to 10 

h p., for iiicjcle,, Automobile, 

MuFioB or Btatioimrf. Alwo at- 
tiLebbbJtLh motor nuthCJi sad (Vm- 
MOToR-CYr;i,ESH EJend 
stamp for cfttulonriu. 

STEPPEV MFC. CO 

Jjruwii iLtiii i-'t.i jj iii>c Ie pmiadelplvUi, Pa- 



IMPORTED IMITATION 





DEStON SEARK P1.VGS 
JVfT NOW ... 



40 C6nt 






THE MOTOR CAR SUPPLY CO* 

14-£T M!lGKltf*n At*.., 111. 



AUTQMQBIlf AND MARINE MOTORS 







COMPACT and 
FOWKHFITI* 

Boirti m 8 lerlAh 
P6tlet.:t workman- 
ship. 

Bend for Cat^Log. 



AUXAMKR d OfKHlCK, 
71 W.MoonHSL, 
1,2 & 4 Cyllndfis: «, « « XU Ei- Sm ttlc^ 

:vriLeii Advert iBeri. 



683 












SWe Carry at All Times; 




A complete line of Goods 

USED AUTOMOBILES 

Write 118 about bow much you deaire to poj, 
bow maiLy passenger! yon want to carry and 
bow fast you want to traTeL \ i : i : 



I 

e 



Wft will »ulifi)itt cu!a Our r«f«r«aQ*B »rt> ^ 

Duu ot* Br«<tstre»i or b*nli: In A.iii«rlcB g 

p 

g C. A« COE^Y Oa CO.« 1^27 Michigan Ave.« - - CKicaga, 111. | 




m WoDder ALTERMTOH 

tfuiiJdfBIHiij Mil- 

JDST WH4t YllllM lOOKlNG FOR 

Ctalj CiiiMja diMtaUHAt tl^it %mb illnri nimnL 

uAmjacUh¥4- lb" (*»■■* |ht^«nHp(c "-thI 

(#ru1 lib* t4r rJtirtirttal'lppinllqi ritr«ffKr»b, I 1,1) 

i.1^* }i; <ip«; Erf rflirlrfi I %t * tnrt- r- ^sulid Tir 

lQi| rollai^ np LI9 1 ^ -1. |.fap. fa|- 

>^rtkri|rt^fpOjifniEu-. AfmullWUer9. 

THE R. M, COmWEll CO., s'"?: 



“WE ANALYSE EVERYTHING*' 

AT B-EASONASLi; RATES 

filioald roa vnat to kno^ if hst 1b contaiood In iAT 
^ECjuLTation or product^ addreu 

THE ELLSWORTH LABORATORIES 

ma:x j>. summer, ptu d, 

aa? UCTARBOKK STK£ET, - - CHICAGO 



THU WONDRR OASCM.tNE 
MOTORS 

ijfw and 

dfltf Mim powihr for b;4.ifi>^V 
tbjih uay OtJitr vuiHlDd on tbs 
ii]nrl(4>t. ^^a Ktnn, vie. to 

£hE *>iJt rit ('irder, Jutiip ppnrk. 

Our li4 Pl EUAr[ti£]' nutlli La a 
'■»' IM Nlfclt.''* Hoi id or TL' I nj( 
Our priws will 6 uf- 
prif<v ynUj wriliJ to-duy, M.ariBD 
and iitiit lonary mitlJin Haic Any 
tCiialri4TiiF;ML« Ue‘ to ^ U. P. 

40S SiLlas 51. , 5yni£)iit4t K, V, 



If for miy rritson mu frttnl>]l^lini(rtjt Is sliut tlomii 
ItuTr' \i* luf Isfss lo fii'lloiv llH' liltniC'SH iif iucmi'j.‘ lit- 
YOfttf'd Iij ti; jjoivi-'r nlrtuL 

Tl]p “finjj; s]iuf‘.v/' tir iJoflrhuj uf Uiu "wliul splrli/' 
iil]d "^'ua;i liifk" lias al^u ;i ilffi'ct IbciirJiu^ itF'Mni 
Nit tint Ion. It is lisdlovod Tlmt (it IE ?;iiioki.-stii(:tiM timl 

iilitJi ^lEll htO'rf wllli tills '^vliiil spirit"' 

null lirlnj^ b;i(j Liuk. «lirl U Is srUo to f^tiy llnit nn ar- 
il Inary nttriiotlniis iif iiivrst liH'UT ivlll lojul ilto itver- 
Ch 1 11 , 11 ' 1^1 ■ ijiislnoNs man into lEulU}; nuvtlilii^^ Ut 
cDullh-'t with lilN tii'lk'f. 

Tlu’ro- |i4 n priiivif's? I'lmivli'EEuii af tbi» nilvnnia^i' nf 
powor pliLiiCs in tin- larin.^' ■Ooih'f' rii q . ninl tEn* rnitii- 
hor of inlll#i u'iil] fa Ir-iinnln jjowit ibhiuts Is IriTi^aa- 
liiiC. U win ho only m ii.mtCt.''i' of ei f^lmi't t[iiiL> nuHL 
tho Kinnllor TUHinipTitctiirin’s ouiuc' tu Eipiiroriiito thfi 
nerd of inm’or, :iml wIie'h that lime ronieH timi'o will 
bo II (iehl fi>r iTiisiriliiio {aistliies alinosl he.votid ooti- 
reption la Un kiojio, 



Dill yon over tlihik ivlmt u uieii'H fnrulHLiing staro 
tho nYiTJipto Moiir mill [»V CnpH nu tlio slciiin pipi's. 
puntrt l]i iLi' oxIutuNt, eollar[^ cm tlio shaftiitjx, tioi^ in 
the pJiekiu!; ih-|bui tiUL'Ut. jiEuis la iho i-ratikiiilnirT, 

hellrt 011 tlio iJiilteyfi, kIioos oii the ijralii (di'nni’rs, 
hoots cm the elcvntorN, hnttoiis on the deotrir- Iji’ll 
systernfi, iitit^hoK uti tJio parlilers, etu., etr. Fiolit^r 

Aim. 



fii!:AU]:i»G WA'rT>iFrrt:K iiP^KcntnED i.ast 



A eiirreotifim In due onr reader^ regartlinii; ‘’Fig, li. 
How to Head the Dials of n Wattuifter/^ on pngr 
hri4t ilny liiiuiLjer of l-'ojminr lleeliAiik's. Tito wronj^ 
iilUNtiatloii w£iK engraved £.nd (tc lulstnkc wns uot 
illneoi'ered ttiiiEI the entire edition bad been prluted. 

IHiil H sbtailil be marked ‘"Ikoiy* Lnati nd of 
DInl D. ■ lll.tK.O' lufitfiid of "IW”, ete. TLe poiuirr 
uii the right bond dlnl n^glsters UKiO watt hours or 
Diio K. W. hmir of ter n eompleto revolutloKt or lOO 
ivott hours for eaelii dhii^lun of tbe dial. Henrei 
n-nd tbe batals fnun left to right aur.i add two 
etphers to the reading of the lowest dial Of the 
meter to obtiitii tlte reiuJIlig lu Watt boors. A eoiu- 
|ni>te ruvoiiitbrn; rif the liaiut ibf the right hand lital 
iviU move (be Imud of the Keennd dial one (llvisloii. 
A I'omidf'te revtshitlon of tbe hhud of the betond 
dSal will more the third liaud one ilivisloii, find so 
on. Hands should always he nunl ns Indieailng thi* 
tlgni’e they liavo last pasSb-d anil urjt too one lo 'bniieh 
tlii'.v are ui?nrb‘Mt. Thus, If a baml Is rei*y eh>se to 
a llgure. wheilii'r it hnm passed this Hguro, Or no(i 
uibist 1(0 determined from the nest lower dial. If 
the hand nf tbiN dial haa Jnsf rrompletcd n revolu- 
tinii, tlbo band of the higlier dial has pUsseil the 
figure ; blit if tbe tnind of this din I has not yet eorci- 
pletid a reeoluHou the hand nf the liE^ber ilia! hua 
not yt't reaelinl the flgiire, even though It may ap- 
pear to have done so, as somethaes the hands be- 
conic slightly lulNplaeotL 
Our rfatliiiig then, rb'ferrlng (n Flpf. b, shonhl 
-141,700 watt lionrs. Take from tills tlm ligiires nf 
the last reading paid for, say, and you now 

pay fiar liX> K. "tV. liourH. A1uux.vh itolo if a enn- 
fllaiit la niarkiNl at the bottom of the dial ptdtf. It 
ko, I he ilUTorenru' nf ilie riauliugs lunst he mnltipiled 
by thia constant lo obtain The nnioiiiit to iio paid for. 




WIRELESS Telegraph enthusiasts 

TeEl Ua Spark you want, and we will quote for the Soeortdary Winding— thePrima ry 

of any other parts-^a price which will be LES5 than the bare materials would oootyou atthe 
storee^ Here leone •xempla— a Secondary for half-inch Spark; « Primary Core and Wind- 
ing; ooiiled in a frfare tuba with wooden endsi poitpatd S3.0O. 

In view of the r*<-i thoit we arc nn (Htabiinltud lODDOEirtL, maktna n apwialty d 1 Wlmdiiiii WItb for Elsctrlcftl vunwaci. Lb Lt nut ad- 

S?£J*d? f new ENGLAND COli WINDING CO., Atlmilk. Miw. 



I'lonHe Tiif^ntloti Pupulitr Hecltonlrs when wt-lttntr AdTertliierB 
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“Quick Action” 

IGNITING DYNAMOS and 

MAGNETOS 

Thu iDDBft Kuttiihk'- K|?nrkFin od tha 
Aliirkcl. 

Take tKc PUce of 




Jump Spark Coils 

rtlft ALL I'LltfySKH 

RlnErlct Daub)(>, Trhple^nuJ Qu>id- 
119 ItT SlJith.Liibry Kanina mill 
Acit'UmnljilL'Ti. ^ Cl itEimntr>{^c| 
p*rtivuEjiir. V3ljrc9l«rf 

KEJns Fnh n. 

THE hNCtbL0C4( HFtDEMA^ MFG. COMPANY 

>M|'Tlj UrXD. [\D 




It you want anything and don’t knoTV where to get it write ua, 

]i you have a new idea or invention ask our Parent Bureau what you w^ant to know and 
they will anstver promptly and fully %viihout charge* 

Wc want a. mcchanie in every shop to act as our agent. Write tor particuSafs* 

POPULAR MECHANICS CO, 



New Meeh&nical Devices 



COMBINATION GASOLINE SOLDT^RTXG TROxN 
AND BLOW' TORCIL — lo ri|n‘Trlliilfj Oils iJi'Vtci' Nut 
E'lUi Is I'l'niov^^d jL]uI tlic^ tiiniiiaalLic Ih lUk<l 
gasoline tiiiNI [t lai.‘ks mie-bulf liisrh of bs Eiis fulL 
'i'lie fjip Js Nil'll im tSjjlilly »niJ an iiUvshrjl 

liiiup afL'D-i[]fk:iny3ii^: tln' (onl I« littiUi'tl. 'riu* trfm in 
fi.l B fi>r at Ifast tLrta tuliniU'S, bi'iJia ln^id 
In sx siniiMuir iiokMIoh, bn'inJ ilownwsinL iiiiil kH-'i'iiiujir 
ihc vnlvr C flosn'L] ui uaneralpi' a lml fj;is iJi'i'Hsum, 
Wlii^n tliL' Iron Is bi'jiti^d. tlio in grutly ojtaiLnd 

and tLe tCTCll Is HiflU9'd by tb« toul ^sver the 




at P. Tln> lipntiiu; of llie lyo] i^IkiuIU con- 

tiiniE' for threi' mlniitcfi flu’ o|fer:itnr n-^fu- 

tiuinir tliE' hl:ii<t to suit ihf woi'k ro tie thini" by 
tiii'iiiLM of ealvi' C. Fuv wort out4stdi' tn ai liL'aivy 
ivliid, or tiHi'd n blmv intx-li], Iho kIlhUIi' at B 
^houlcl bo closL'd. Any yliulioil soldoriii^^ coptior jtoiiit 
(■:in be uM'd wltti Ibo tool. The device Js ill In. 
leturtli Up t'l tib; ^’^in diaiindert 3^j 'veii^Sit, 

fO III I di’to with IkjIIi lujipt'r!!, Tt rostfi iNkjeH j ei-nts 
per diiy ft) kaeii lit operation. Is never too lioi or frm 
itiM, It iij soi(t+ fliaJ i^'lU not blow tort in the stroiigcat 
wlufb 



ADVERTISERS or pro^ipective ndverrtiwers nrf lio 
vlti'd to osaiiilfie oiir siib)^['ri|>tloii hiKits nt ftoy tlmr', 
Tl]|' "Poti*' suUai'L'IiiNoij liHit If; ji 31 Vo list of lively 
r^’i'i; dors — nil KubHcrtpttocoa am dtHE*ontlmie<l wllli the 
laoalli lh9%r i jciitre. 



SHOP NOTES FOR lac^iv in fJoUi blinllii^rK $1, 
hi ;ivy niauillri piigM^r cover &0 I'l'iiln ifoaip]ild jiuy- 
v.licre. Adrlre#:* Pogmiar Meclinidcs tir get It from 
roiir newHdeuler, 



Send tKr«« 4 nft»c«n 1 etamva f or 5 - color 
PICTUHE OFI^IKCOI^N PAEK BHlDGS 

W. D. STX^BeiKGS 



Gas Engine Business 

FOR SALE 

The mafiufacttirers of one of the best 
liGej oi Gas and Gasoline Engines on 
the markeir wish to eeK this part of 
their business, on account of not being 
able to take care of it* Bmtdcsi well 
established, and wUf bear strictest in- 
vestigatlon^ For fuAher paiiicularSr 
address 

A 10, Care Popular Mechanics 

Journal CHicago 



IN PLAC£ 
OILf - 



o*’ L U B R I A 

{The Water Luhneant) 

A heavT oil to nilixed with ^ tu 2S Its bulk of 
cold water for Borli;^, lumliiff, TiwtiKh 4 ICl, iiiUd AtUumatle 
Machine Work. 

Aitk for Froe Trlai Lotn 

rOOTEt PIERSON CO., 

BO-8'4 Ji'uJton . NKW YOBK 



MOVING PICTURE 

Machine Castings ror$io.ootomake 

complete machine, order at once, 

ZUELCH ^ CO., 



119 £, la&rel reset, 
NEW YORK CITY 



Civ'll and Constxltln^ En^in«eir 

LKIENfiem AKCHITKCT 
SronfMlnock Block, _ - * - ChtcAga 

IM. BarrlfOD U(4 Cible Add rehs +>9iabhliiks" Directorr Codi 

PleaHi’ ukc-iilitiii J^fipiilut' it's whon wrlftnn' Advert iMerH 



H 



arlow’s Perfect Cano|iy| 

TSB IbCDQT fJBSIRsBLE LAOMOS CAKOPtI 
AfiD BTOH^i dOTER ETVER UAItiJFAOTO&BII. 



AAJnoia'b'le and dLnepp^attllM, 0 en 4 fDr OataloR. 

HARLO W CANOPY OOt Jaa«STiile, WIadohMd 



m 



Going to Put It on the MarkotP 

Vok h»Te the w» 1ia^« thA turning and the equip m»nC for luakfiiEf llattliifl leweptcost* 

We m&mil^Cure ;^d «lilp ajl kluds of Special maclilnery en ceumct- 

LET US ACT AS YOUR FACTORY 

JOHN WI8HAKT MACHINE WORKS, EBR:hn»0Ta and Ufte^blD9rT Mfm* 43 to4SB< Cuial Street^ Cblcaife* 

LONG marAiTOE maifs tgs, 

SMALL WATER MOTOR —Tlvlsi little umtor m lU- 



[special riACBINERY DESIGNED AND BTflLT 


[INVENTIONS 


RODEis^ gears 

fJMON Mtm WOKKS, 191 3L Cld% Stmt, CHKAGl> 


perfected! 



Ufinri and Exparimental 

If I 1 1 11 I I Work. Inventions de- 

I ■ I mm Wm veloped cheap. Send 

sketch or drawings. 

ZUELCH & CO,, new'yo^i^S:??!? 



ally develops onf-Pljilitli liroke liorflepcNwor SO I Pm. 
presMurt’ from ft cMy lijelIu. It doveTops n ^pped *]t 

p resiii'o ro WK i] I toned 
of 4(500 Tevolutlons 
per iiiliHUo with i\n 
ordinary 6 -IHh etnrry 
whee], or h IPlti, 
Pufflnjc wbrol' (for 
Thn orn- 
ery whool ta aiiitaPlQ 
fur i!;rlndltiiGf hoh-ea, 
McUBpra, r u !! o r 
iisea, liiitrihetn^ iinin- 
mora, or [ii fjut noy 
tooh Till' 
wilful La 
euitftbie for poUali- 
Lntr, cleaninj; niid 
baflInK flP.V ttiotiil 
Furfjice. The llliitt- 
trntloo ahowB the 
Diotoi' attached, to 




PATENTS 



V&lttabl» and Petvnte 

All vice ee to PetantabiUtjr end Commehrctel 

Vels»« Free Write forlxLyentora'llUQdBwk- 



SH£PH£RD tSL PARHCR, PATKffT IrAWnRS 



“Durlne eiMit lO Twn 1ft. Hli«^p1i.oirT]H q£ 4 

owipbtAUied for ilk a ImportaDt pHtontB. 

n 9 haTA In hcartny m Uir* 

OnO luLtuiv need of tho Borrioiw of a patent attornej, 

BALL WOOD OABH KKaiSTCB OO . 



Mr. Paj^liBr dtiNdt. 1, 1 OCS, hlfl poaltloD 
H aA eujuiaer In the U. S.Pfit«at OMoetP eater 
tiiis Him. Addm 



210 DictE Buildinj - . WASHlNDTON, D. C. 



ATENTS 

Talujibte Beck cn PMcti is FREE. Te] Is bee te Mcum 
them At |i>w rtwt. Sow to fH'll A Pfiteut And Whrtt io 
J event for profit. Gives BlL^liAiijeAl Mi'eetuenU In. 
ralunlilri tn iDTeutcTP. Full cf MnnBr-UaklnB Patent InfanoA* 
tiun. li EW HOOK FREE to r 13 who write. 

O'MUJU A UtOCK, rilHil AltFi., 9ld f. Street, WisitiiidiM, D. C. 

NEW VUliK office;. »0S llroedwey.Nvtr^arlECttf 



you are in the market for any kind of machinery 
and don’t know where to get itj write ; ; r ; ; ; ; ; 

Popular Mechanics 



MODELS MODEI WORKS 

m E MADISON ST., CNimO, ILL 

EGTAHIGHE& 1D€7 wi»TE for CJTAUfln Of hubel 



an ordlnairy Rffew sink faTiwt Jn a private rpfl[(l4^ni-p, 
Tt eMu bo adJiiHted to either the rljiflit or tto loft liat^l 
Mhtu. Huh salbHont power for ruiinliL^ aevi'li]){ mu- 
eblacM, Miuftll Ifttheiii^ ucfuJl saws, dynamoR^ otc. 



THKEE-WHECL PIPE -CUTTER.— For forlflln 
work fbo ihrot'-ii cuttor la noeesaary. Tho twl 
Mliow'ii horn ronicH fa two Mlapa, vrry atrong. hefa*; 
tunde of vvtoui^bt jateel, q^iid la lighter thab or- 




Cut* Aax Tuli« TJp io 3 In. 



itloarj Liibo-cattor- It will cut any tnbp irp to 2 Im 
jiTtd S(] lit tnaiay hiataiiooK rnkia thn placo of two 
toola, anys the Plumber aad Decorator, London. 




TKe Larjest Factory m tKe Untted States Tor Manufacturing Metal Specialties 

WritOWi lor MtlmfelA Oa ao^ article you want manufacturad . Prampt afid -cartfoJ ttir4aGQii clfU all oomapoadeno* 

FORT DEARBORN MFC. CO. 

Maziufadhirara of Inoorporwtad IfiBD, 

SPECIAL IdACttlNERT DIES, TOOLS, Etr. Al» Blanking. Forming and Dnwli^ of Shert Actal 

63*05 Crusatnd Street - CHICAGO 

Gear and Omm Oattliir Bujfao* and CLrmOajr Orfcullar Bdtvw Uaehlaa Work 



P1«A40 mention Fopulnr Me chan tea when writ in ^ Advert Ik er*. 
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PATENTS 



Save time and money 
by ecnplayhig a Wash* 
mgton attorney. 

WATSON E. COLEMAN^ 

Attc»«y 

COLUMBIAN BUaOlNG, WASHINGTON, D. C 

AiStIo* P«*ii Tami Lqwj Hef«»D.Hf ! Best ServLae 



time saving V/REXCIL-Qiskkii inljiisttd, 
f'TJ4?clsiU.r dt’sirnble for ttie uutoiiioUpUlst. Tvi'O tui'iin 
of wrist enrilea Llio jaiv frotu wide o[ieu to 




rtosrrt. "Whoii arljiiRtmpnt la Fjefiiioii wresn lj can ln- 
lockCfL 



met A PH ONE- — A now MjHtPin oi' lionse ninl offlio 
for lominunk'iUioo IjiCwpoil nil of 

u blinding. CoujiiiuiilOiLtlDH L» yogi] red by tnklut; the 




'‘nintaphoTifF" from the Uoott, and njo%dnir the ftwlleh 
lever to the doKlroi! roiitnet point Tho cut show’s a 
desk hK‘t: for n bainh. 




ADJT’STAHT.E HANDMK DHAWIXG KNIFE-— 
Tlio hfindle?^ of this! druwhip; knife oarli have a 
ratchot whieh ullDWi? them to be act at any angEo 



to the pTate that Is rTi'mlred. or they mny ho rp* 
moved tiom the kiiSfC entirely* Tho Improved de* 
vlee fH both fttronp and stniplo. The knlrpM entno in 
ton fiEz^es. 




■ THf fAM01lSL0W.pR1Cf& CALCUATM MACHINE 
lit^curateH sifrijilv i:.undv, pru^tie^!, 
^ fllilitwvlly Ivfo 

JltOO an4 fU-MJCir ta U* S- Hootlwt J 

t^'u. tVitntvd* 

a II ^iTd. oo, 

W^JoLii SHh ton 



W£ MANUFACTURE, 

Urt»t dn0c(«iel««, St««, Tocl«, ^tvopin^B cf 

all kludn* Ihinw Maabina Wxxrk^ HoTeltleB, 

£k.t1mat«fl Oh««rliilly ^ vftH* Scad drawlOff or utodBlaw 

Metftl Specialise Mf]^. Co.. 

lS-34 Wi Ran^lolftH St.^ ChlcK^D 



E £jitabIlAh*d OtAP Sa ¥«OP^ ■ 

xperimentaL 

— AWP MODEL WORK — = 

InTButon' Idea* De(T{>lap«di- OtnralaiBrrMb. 

Wrvl. GARDAISA Sc SOIM. (tr-io.) 

45-'Sl IkHSfi Sit ^eiv Xorlx 



SPECtftl MftHUrflCTBlMHB 

Dies and Stamping 

- - T ,0 ORDER - - 

SPECIAL HACHINEEY. MODELS 
EXPERIMENTAL WORK 

DROP FOROINQ DIES AND DROP rOROINQS 

llardicrAr« 8i>«rlalt]crfi, etc:*, Maurd to 
Order, >^ad ^m]>I<!Ht or Dcdwlnjca far 
ICsHiiutw* Wrfta far Mur Oaaklf.t, 

THE GLOBE NACHIKE ^ 5TAHPING CO. 

073 IfKmlltaTi M,* > Clav^lsind. Ohio 



SCHOOL m STAMHERERS 

Bend fior tan&s and devjriptlan of tremtniflat 

J. W* CORLtRY. m. ». 

10b West 1 24th Street - - - New York City 



What Is Daus’ Tip-Top? 



, e- TO PllfPVK that *Tlp Top«ta 
a iiift best and ilirptesi daric# lormts* 
i, lDf7 iti(> vopieB fratu pea-written 
and r»o Honplealmra ti irtwrittenerb 
^ " ftlnnh wlU Ship ccunpJete dnpii- 

cat(4ri enp rilkAn without dej^sLt 
on ten (iO> dibya' trlnL 
iPriCf ■f 7 .£ 6 hide n«4 

or Vw 

XBB FELIX K. OAHN OUP14CATOR CO* 

Daiu Bulljdldx^ 111 Jobjo. Yark City 





THE HEW AHTISEFTIC DREISI1IC rOR WOUiDR 

Shuplp Battle S5d Boatlet ” First Aid to thfr Injartd" 
miued on Toeaipt of Ss eentfl. 

INTERNATIONAL BANDAGEEH COMPAHT 

Darden Clt^ Chle»c'<’ 



Plenke ut^utlaa Popular Bieclinulct wben wrltinsr Ad’V^rttsf^ra* 
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Tolman Steel flange Co* 

6 G t^aJC4 d^tca^o 



L OW PLUMBING BILLS Yi 

I net Lbcm hj rlfftit piicQfl lor tU[^ 

jfCItiis, We BolJ 

! \ SUPPLIES AT WHOLESALE 

Y«U tjii^ve tn 40 % on flTtrj article. HijfbHt 
irnulc *Dd t hie 4-ooipl r [e. 

Free l!<laetrnEi'd ccLtAluir ^Lvea 
&U lArtLculars. Write (ar lb 

B. P. KAROL, 
aga W. M.Htian pt,i c 



15.0 

LIST REFRIGERATORS 



Faclory Closing Out 

SALE 



Price k3i than cwt 
to maiuifecture 

Witte Eoentel Xined^ Klne I4ne4 
OalvKDlEed Qtee] Lined 

CberocMi]. acanlto Jtoeit Finitia- 
OoJd Air Spue 

Our pricu $5.00 to $6^00 Less than Department StoKi 

8££rr Airy WHERE o. o. d. subject 

TO aepeoval 



W£ ARE SE1.^L*ING 

Daitery Ejin ainihirb fL2E to. |MeCl 

EntCerj' Table I^Digie, (.itHJ lO.UJ 

Tolrphnnea CJcnutiJ^te, 

Klcvlrio JDoor ReUb pmo- il- $1 '%. l.’Sn 

OnrrieiP and tn 

L/imterilq and Bocket Flei^b LEiihta. I&e to S.ill 

llatterLe^.. . + 

jbleBraph Ontlltfl. gl.TAbo 2.B0 

R*tt«T7 lifttors. to 12.L(t 

AP.d Outi LI|[b|H, 11^ tci,.., 5 Lii 

li^UHisnauBd Mnt4>ra, ...... . l.ltl' 

C^tuLajSii* Ff«b. FoTlunafor Af entA. 
OHJO arCTKIG WORKS. gEVlUND. 0. 

KMERGENCY I*IPE CLAMP. — TliEa t’hitup [h 

fnr till" rji|ili| rt^jiKilrinjE of s^iJilltK, liolon 

niid other lonka oiiiisK'd b.v oom>‘5tn:iu uf It 

wtmiPwhnt more rSdhorato tbnn. thi? ardlunry tlovle^K 
fnr !hii< Work find In wbi’ro It in nofi’wrinry to 

koep tho plj3o in oonstniit nso for arvf^nil dft.vH 
It bail splhj it will bi? moBt iidviintiigeous. It la 



Dearborn, Jr., Typewriter Cabinet 



42 tn. Imm 
24liu 4e(iei 
3Sln.blati 



OoBTuntfied tbe moqt com- 
plro wtui perfei'fi derLca o| 
3tii_ kind ^eTur Hild at cut 
pripf., Vre phip on approfr- 
<Al |iLCM4, freight prepiiid. 

of Mti^ 

Will roll curtJtln 
^^1^ tabiu^t.prEoa 

Made of actld nol^Cti 
cniL, bc»ut]/ulljr Uor.- 
bihed, 

InralneblD nota brn i]|; 
hnldur fnnij witli Cahi- 

Wrlto fcT FREE eat* 
ttl’W ct tbi.v uad otber 
style*. 

Df ARB0R91 EtSK CO 

Stilts 

lei Wuhlqaion Ifitnet 
CHTOAOO, ILL. 



You Can Hake Gas 

1 UO OiKEtdie PnWer StroTl]; at 

15 CENTS A MONTH 

by u^qlng' our 

Brilliant Gas Lamps 

Wo Gtmrantee Wvery Lnup 

Write for oiir P, M, Catnloi^qA. It tells 
ivll about tbem aod our gakoliuu Hy^tent* 

Brilliant Gas Lamp Co. 



42 State Jbti*vet, 



CHICAGO, ALL, 



PHOTOGRAPHS: 



IN NATURAL COLORS 
WITH ANY CAMERA 



The Greatejt 
Invention. 

Sl«$l.00 FOR 
DIRHnONs 



Neiw YorlC C*mttr» Invstitioik Ca^, 

11# E. S3rd BtraeC, Haw York Ciry 



WLIITfn ^hMbnttlef^iraparlltarnrSHc; 

AQCn J J TTAH I til be,«t Heller, m pi rrsnE 
today foritemiH. F. K.4icreae, 115 LpE»M., 

FliMiBtF meiittati I^r^pnlnr Meclii 



ninrto In two lif-ctl&rji? liliKjefl on on<‘ Hhle and rlampf^'d 
toiii^ther by tivo hnltH on ttie otlipr. nud can bo np- 
pllhd to the ]eut In ji r^‘w sefoiulH. It Is tuudr of 
m£il]i.']ili1e Iron lb tikos Lo ht from yj iJUL-h to 4-inoti 
pE pe. 



l*OT^ICI-fE!SS TENT, — A trnt that is creetoil. sitnl 
belli In jstuco ivUhoiH tbf flnppnrf of poles. iPiys or 
rojH'' will by found 11 ytna^'oiiU‘in‘'E' to the Oiitnti'.T 
who deslrt's to c.-trry aft lit tie iujjiiHge tip posHlblH^ 
Into thff wllilss. It hits u ItslU metdi frumc-work 
which lockb Into position wlu-n itie tent Is nUsed 



PATENTS 

■ SECURED OR FEE RETURBfED 

FviCR nijlThnn an ^ patentability. Bend f*r Guide 

. Book and Wbftt To IiiTPnt. flPH»T- pTjbl I n^tFf>n [saucsl for 

ITH dlatrlbqUom Pateiita eecnred by ua adiettiM^l free. 

EVANS. WIEKENS 01 Co., 

I NOi T I T F 6 tPo+it WlMhlnfton, D. C» 

I York omees* ia:i£ Naajin.ti btreet, N. V. City 

Liiicfl ivlicn writing Advertisers. 





Ttie season is hore to 

MAKE MONEY 

Get started eariy- 

^40 to $75 
A W££.K 

Gan be maNJe wlib one of 
tbese 

Steam P«anut Roasters 
aiid Corn Popper* 

S. DUNBAR &: CO. 



Cataloj^ 



JG-Ii? No. l>eti.p]abtesE*t. 

UilKJAUU- 



ned foldsi up noutJy and f‘(uiipartly whfu it Is tjlk<‘rj 
tlo’i^’n. tnu bo udjnatt'd of rn- 

niovt-^d. TIio wliori ali tt»ok on tbi;^ in- 

hido niirt caniifd be opened frotii flitUout. They 
turn in nt tlte bottom fivikn 12 to Irt in. anti ho shut 
out cold nir from ttmt aourco.. The walt'A may be 
otiened or entlrtdy roniuvi^d us rteHlreti. 



SKLF-HKATTXG FOLMHING GOPPKR.-Tlila 
la a di‘id('ir ho atmtilt' utid i^tTeeth^e the ^vouder 

Is no one has tbouj^lit of it before. It is fi.Tr ILuht 
wfu'li Hueh iiH tioeilesl by ek'rt rlN.-tuns, je^%rtorH, tno- 
C'hjiiiiou and iu tbo houif^. Ou the enmI itoldln^r the 
cropper Js idnced a cup filled «itU asboatos, 'Hie 




eup slld^fl freely to any posltb>n oti the rod. To 
lieat the coppern fill tlie ou|> ^rSih iilrohcd and albln 
ii up elose to Thii rtjpper ivliieli ll will tieut to the 
HfddirrliEj;^ point in u few luhtutt's, saving; the ti'onbic 
of stiirtti3}{ n tire. tViTien cdppei' is heitted the enp 
slides bact out of the Tkiiy. 



Made-to-Order 




Nothing Ready-Made 

Giiirantct-d tn tit and please I'oy. You lake no El " 
risk. You Eimply Allow U 3 too™ re how Jmich 
bet ter OUT SiiTTn cots arc than (hose you buyc^ 
your local tailor for twice mir price. 



10,000 Pairs of 
$5 Trousers Freej 



Wool Trousers Free 
vrith your fir« i^oil order, I 

f irnradiokT you write today 
or Free Cloth Sampler uE 
^{1^ our elegant *15, 

*lt^ and $20 fijBm.nteed 
atl> wool suits, each made 
WSl^M ttrlctly to nrder. , U ^ 4Wl>' 

HlM We liereby aj:ree to stve yov 5 
■ Kll djiys Co exam in E atidl tn^on the 

IBU eannent; In vour own home, KIlH 

nilPil with ihe distinct iigreeinenC to re- 
9 b|I lUTid tlie entire amount upon the 
return of the g;3nncnts to u3, if 
flHi imsacisfactfl.Tv, Write today for ^ ,• i 

book oj style FI., moasurcinEnt ':4 ip|. J 
g^HF blanks and superb aa-sartment of | 

nobby aJi-wool suttinK' sanipEesj^ jf |Ky 
free, and ace lor your^ielC hon ^ V. # |w0 

well We tan djf«s yoii and tbc dollars yo-u W-m 
CAR save by ordcTLii!; a suit of ti3 tind gct.>j^,^ 
tiai; a pair of $5 nil- WC kiJ trousers ircc £^M IHL 

OW&II 9 . MOSrS A CQ,, V 

Bia Umu finlldJog, ChlCFAgO 

BU'awiiipw; A,nj nn* af uur flfltfO-'J CMjt«ww| or fk« SCHwHjV** Ai«M* 
pt»ft THnt, Cbitwpi. dtiHMc, t:'.:*, 110(1, ro 

...... r.........^., pHt (tnd rnttrl Ihij 

Own T. Kom dt Co., 21^ ICqh* Bldg., Cblens4. Gf*iilefRetr . — PLcise 
send me style biTOk and sa,m pies cl ^uits, iticludinif your /rrtr 
irmtstrs samp^ts. i exi>ecl (o buy a gait ooitioF about 



.■■■«■ i prefer,, ..<»br.. weight. 

N ame. . ..,. + ,.4. ... bh.fa. rilll-.4li + + .-. 4 

Address. 




Waterproofing cement RL.ocK9,-Afltrn- 

1 1 to ifi tlip uimie of a Jiotv preparation nriid to rptidor 
rpmont blorkN, etP,, w'fltcrprtHNf, It is Ttppllcil hi 
liquid fornij two pouts. One jrnltoii mixed with 
two of water P’iU to^pr 3oh ft, at a 

<roBt of one cViU fnC pa(.Ei T ft. 



WELDING COAL.— This f^al is put ttrou^jh a 
rhcniit'fll process and li] UF-it 1 h raided pith auy or- 
•Itnary roal and liumpd ItJ I lie blaekaiiiltb.'si 
B,x" its usp steel ran be welded to malleable iri:in; 
nuitlenltle to niulk^abte: welds spring steely {*lc,, 

without the use of weldiug 'Wiiij>oujuls. 



If ywi wlsli te l)«y w lewe cn 

raydlty^ pdhthta en hardwire cr 
mail order Specialties, machimry^ln fact anything, wrllre cnc. 

INVENTORS desirous of selling fkrJr pjCentt 
ifukkly flnd to the best advintAge should register with 
nae. I can save you tmifc and won^. 

Charles A. Scott 



796 Mutuiil Life BldE. 
BuEfalp. N. 



At^e You & LeOv«t* of 

Good Tea. and Goifee 



Wtito for 

N'e^*- Year 
FropoaiUon 

to per«ma giettidK 
up clubs or Beiictlt].K 
crdccH of tS.lAtana 
UpWlttHilh 



IVe Are making ft 
Hpttcial PriT|M'n4tt]on 
to (hrttto who enjoy 4 
bfVsraMc EUat Jb niTt 
only de-Htilfius, but 
iDOToap|»otix|py nbd 
niitritioua than bay 
[ithi'r ton and coffeo 
ou |h» miirk'L't. 

It l« -frorth your while, na we {ntE^nd to uw unheard-of cS’ortn 

to I MCrCBt# t bis □ um bt'^r uf ruHtornCm du riiig 
t>LC hcit two InoothE. 

Tfcb offtr iHillci oiih- to readers of Poi^aldr IHscbvilfa 

Write Ufl: nt once— lo-ilfl>'— to 

M K, CABT» 

Great American Tea Co., 

31 & 33 Vof)«<y F. Jfnx New York 



BE YOUR OWN BOSS 

MjLNY MAKE $ 3 , 00^0 A YEAR 

You ha.n:i the sumo chance. Start a M^nLI Ordor BaaEnciAH nt TtoRVn, 
W* toil foil JioiT. Mcmej coming la daily. Enormima profit.#. 
Every thluy fui-nlsbcd, Wrilu nt onao for our aiid EkEQ 

particulars. 

F< nf. Hmoi^er Co^t llts Wanhlnifton Str^ C^hicag’-Dp 111 
l^leane mention Popular fUecliaiiter* Mhen tT'rHi[ij.r Advert liter a.. 
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Earn $50 to $200 a Week 



with our Moving Ptcturo mKohtno out* 

Atf complete for 995*00 to enter* 

teinmente* A^eute wanted • 

ZUKLCH <a CO. 

119 K. aad StrMt, - NEW YORK CITY 





COLUMBUS SAFETY IKK WELL 

Dnlqni, Hirjil*, |rrulln 1 i loik orulilDcJ ju nl-lirf' 
Imlt Y foDDil, iDcLn^l Ld tMhtl'Nill^ d&U' 1 i«il 

dll*. AkNAiilfJjr >N] ipiJlalil*. Tun 
■ [yIiN 'Ivan. A r'.'[i VDi Cl'W, ciir^ I n ntclwl w pdcknl, Ybt 
b«t rjiLH ■ ■''nii.ttM’llp'" nrpi; *1 tu 

pin lti«irEf , Nm-iTi| 4 nimi;'. Duit^ 

pcnfj- 4 pirfirl Inh*t 1 l fi>r tl-nni^ t'ffl*. Kb»l DflnTlI. 
in' (la* id natt p;rlj«l>i, 

A((aut| j lE i ilni aitiM. 

C, L LOCKE MFC. C0..9S St., KcflMtt, \(ma 



MONTHS FREE 

If you are !lQi«reBt;cd. lu any hind of Inveatmetit— 
luJu 



LuatrlaL, l^nd&P Stoclt!;. 



3 

Honda. Mortw.inroa, etc., send us your uwmtt and 
Address and re wlli send you The InvcRtor’s RctIow for 
three nionths free of charge. A journal of advlre far lii- 

T wtoiw, G ta.tw(t and mofft rn I tohle mf nrmAt Enji rourerti i np« 0f« 

raterprSBes. KiLaul^^l^t.' ik jNiw«r. Groat opportoniElw {’omo and go. 
Oroat fakiiQ likOwisiLv ponEodlK-f ['■>'» Invi'intt as. V^riLti-ttMlBr, 

INVESTOR'S REVIEW. 1461 C«ff Bidg.. CHICAGO, ILL 










ThIsELEGANT Watch S3:is 

Ldtiinjrtn IMF nvitcfa «l llii* cui ud Hfid oi vlEh 
FCiUr DKU1I uu kddinil. uil m v||| t*Bi] hr ' i pmi 

f T YW-Iro W ATC M AND 

CHAIN ,C. 0,,D, »3.TB, 

hVlD l]R.f DMUlllUtlT ISjXITld. 4lmn >b]iii ia4 

■tim Hiv ailed, nllfa lidlvlF ji*iMl BDciKet lol 
e emut U*14 

.^iidiL fw [V rifl. rlielii far(]|B4s. 

l-f jnu Tk.tutdir. lit M|«1 la UT tS&.trit fiDLO 
^PriiLEU Iff *1411 Aurreafini ao TKaHS 
ULF 1^1 *ipT(«i. utml Kt u4 U ■■. f ' ■I'l- 
Sii jMf rnertiahH erti' will ■•cli eibfli. 

If tMiH' (It. LmUh'' iIuu A'ldnet 

f 4V»a H A 00. ,izu dt itaiMrj H4. 



m 

i 







’■’lltM'l’ 
8 n cbooT 



TQ 

ALL 



SHORTHAND 



3 



lap 

iLL 



L.I-:Sl!!tO.N JtlAitV Ji:LjUU 4 HV^riliAi 
and almple. an^t>n« ran iMtna !ii loao^viifl 
mo LI. No iuterrerftac'o to regular wdrk, GrrateBt 
□catioBHl oimr nr tUo H|<«. Eninrited br l^nd'tnF; pnpCiB 
and Omlpient educators ob cbe Kr#fttottt in tbi^ bEiptory 
of iMjitcatloii. ThouBandm rf CefltLnmhls^a and pmduat«^a,i 
Oampalffn of EdiP'atlo'ii. Uriiadwar. NtfF York City 



MEN EVERYWHER.E 



To learn liow to make new and resllver 
Did Jitlrrors. Jinmenso pmflts In the 
wort and we (Tuari+ntM you success. Wo 
leu free of charge how to emboss, etch, 
foil, gold leaf, gild, ffOi$t anil cTit|i itlA-SS. 
Send for partloulars aud sUtrt at once. 



G* Lr» Pettereon CSb Ce*i Chice^e, llli 



COMBI Mattox VIstk. — consists or ilvi:'' toolft [ii 
HinlU Hiivil v[ho, sow clamp, drill nm! pipe vimo, 
Tlio <fimbliiatlou ftf t]te vtse Is siieh Lbat the vartuMS 
tools cun be quickly applied mia readily clmuBOd. 




AdtLI, 




Pipe Vise. 



there being nf^ screws or bolls to rust or get lost. 
All of the tonls are parked together In a neat wooden 
Imix. fliid the couipErte outfit Hel^bs about 60 lbs. 




ATI ' Kia t^lAudfird ^ jirfi 1 lUK eoLn Ptnz^TRiv 

A^YWUaae at BALT MATTUFACTUHKJIS’ ritlCfS 
aliDiriRp rental to ap|d v nn pi-lrA. ghLrperl with 
prLrEleK<^ of fK^^uninotirn ivrlte Ter rnii^lnKtift 

tvreWlllTER EMPbRKl.^. m LaSilleSl. Cbluto 



Pleane mention Popular Meehan 



SenJ for our n&w catalog^ue of 500 
Technical and Mechanical Books 

POPULAR MECHANICS. JOURNAL Bl.Oa., CHtCAOO 
lea Ti'beo fTrltln^^ Advert 14 errs. 
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I Turned Out S30I.27 

«£ir[b or 1 q 1 vtfli,. wrtt 44 U. L, Smiili «f I'll. f» 4 «dl 

luiill Dutnt^lr Gw. P, CrKvhjd wrli-vp, DiBd€i fJ.QD ElTot 
dafi, Jn Ji, HLIIik * hnDBT> -write*, »n witr TP*k* IdjOO 

d*!- plallni^j TluHi. Pu-|kcT, laK^bc-T^l 

1 nhd.e td.SC^ prvIlE DqB daf, |$. ■.nolbrj-,''' Pti.Eiuf: 

Aii^LciMa vaittjr iMruedj Wa Vcarli Van 
IFpee-^Ao K Xpet- tu PC S6<inl rtJ. Et* rjr- 
bH tabLEvara, wBid^bm, Jcwalrj- bijiI tritjiI. 
IfWidc Lft-bE plBUN-i w-tEh On1d, RLlirEr, Nkket uil 

Xlu p]*ilbn;, nc»Ty Plate— 

EQj or bumTi-iii. UulDiJi *11 FIv^tt. 

LETU^ftTATtT Yet!. 

TYrHc teda* ibt Cataloaae, Annex ontl 01T»h. Addnii, 

F* <^rit.7 A Ce.f J^latliiir Wai^lui, Cllqclnnatt«0» 






VL’I.CAKIEilNa OUTFIT FOR RErAItUN^G 
RUBBER riRKS.— TIH h vulrniiisser Is 9 sCxB In. tii 
tllmrnstlouji iiml ipstR tlinn i !4 II>». By lt» ii»c 

rlL^Dinf^E'd Urt‘s ^ain Ui; rM|i,'ih'fU so that tho 

vLiltrii[ust4Hl ficit-tiuii !h is4'at'e(>ly fr[)tn 

the rpBt of Uiti fubber end tbn cx],^oiiao of E^arrylug 




Valcet«ils*r wlkiclx Cah bm C&nl«4l 
it% tlxe Auta 

extra lErns Is nllnilnntruL Tnk4> n sj^rlousA Injury to n 
(Iro STicIi ns ci £4in hmst^ the regnilr u'ouUl ho minh' 
In the followliip matinei'j Clean niul tilni the 
E>f the saeh, fill It with |dwstlc eompoiUi tin plan: In 
the vulcanlacr and cure for the proiier Ictifjtb of 

I dlifcil i I III I I I ifiiilMiiil 



Section* of Tire* Rep* Ire d wltb 

VulcKnt^e-r 



KAU£: PLATli^St TRADE MARK^ 



TRANS FR It WINDOW SIONS 




$45 



M TOLMAN 
I*'*’ 8t«el AAnge 



23.10 



Euctlx ab ehowA with 15 Oikl. Reg^rwolr Asd, 
HI Vlosel:. 8i* 8 hda, «x#n IT ^ not 
iQDiddilmi BMerwijir CoterK 
8lKa4 la. fiteprriot top, lit 
B4 liL, heteht, flix>r to tat* 

HlSfh Clo**t 5tln. HcaTy, 

Dnnble, Perfect P«klfiK. 

Wa *ht p T*Jige at) jrwlifira for 
etamlaatlon. If tt \lb it 
p*y R. a, aetUit or Buikit, 

|33.i£uidrr«iffht 
and take nwjie 
^oene f [>r 

30 Days 

Fne Trial 

Jf Dot exactly 04 
KDteaoated I u 
every way^ we 
cbe«rfull7 re- 
turn your 
muney. ToliOnn 
RAnKOfl ai^e mHile of 
bert wrouihtlioeojiiritlce 
Steel Plate. Tborougbly 
netted. Orea plates 
braced. Flues llnsd w 6th labaftoo- Bura anyktod oT reel 
OwflnAlMf F7 pO iTMre will save tb«ir cert 
ta nn^ T«Ar> We deilTar exactly what we advertise^ 
Bond OroBr. or send Ter our Cataloiriie E to4ey» 

JUDSON A* TOr-MAN COMPANY 
l>epi. W.70 «a LabeSCrutftrClilcAra 




Civil War Rdici 
and Curioi 

$1.00 EACH 

Fop co*y oomon 

and deuA. 

W'rltb for oLrcnlar. 

WAUH'S SON5 & CO., 261 Wuhln^ton SL, Newark, N. J. 





tliflii' by hcfit f^ciicia tod lay stfaiin The tlrr will 
t!omr: (HU wlifdc, siiyn TooIhiIilh, Loiiduin The n^- 
pnlr Is in:i(Io of pitrn vlrslii nihbcr vuh-nnlsuMt in The 
iisuil] mtinhEf and csin ho maido liy Qii.vnne of nrdtiinry 
intoliliECihCO. Tho ^-iik-anizor is so vnnill that It can 
lio Carried on any motor car. 



BE A 

WATCHMAKER. 



EARN WHILE You LEARN. 



Seui for our Book Free. 
Haw to be B Watch. 
naa][eT.'* poib^l trill do. Stoiie*A School of WntoIlJUflklllSf, 
FIm— B wiK m. rtytilo bfadmiia. 



Otobe Bldg.» St, Paul, Minaeflola. 



WONDERFUL STOVE-SOTr"! 

BURN8 ddf AIR-QNLV JQll OEL-CAS. 

« 41HP rnild ene ntunlh. C>i4Mtainera do]ii4hte<riFiic.h 
Aarrlaun Iralrtiilcflt WtUfan. vc. (Splendid Fob 
Ceekinat bIao bc«tla|r rooms, utarest, olficeft,e(c., 
with KuJiatOr A.ttch. M* -wlDlt^ dirt, 
or asbeg— no con) bjlle or ilFudiearF — 
chaap. Fwife fasi^ 15c to Stic b week 
KhOald furn^Eth fuel-iEiu for CookLoE 
for aiTiall familF- Eaailjr 
ahnoliiEfilr — R-ll flizefl, I-1 aad up^ 

3 ri/\ ^ rife— 4'ataloir PltPP unU N pedal 
l*rtrc«. A(^E>T4 WANTED— *40 
xETAiM » .riox. Weekly. Oah in or addrwM 

WORLU dlFO. CQ., ClDcJBDBtl, fh 




ROYALTY PAID 



ION! 



SONG POEMS 



&Dd Muorlcal CompOlUlObl 

We arrftDjjfl and popuiaTlzo 

Plontki- Mmic Pub. Co., (Iik.) 

M«h»tUi Dpddlfld. 

fmaeaiL 



Pleime mentluu Popular Muotiaii lea irh^n wrltluff A4vertie¥Pw^ 
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and '‘For Sale'* Jtdi. S centn p«r 
ward, i^nytthte tii advaaoe^ K#i^lt«« nmr be 
AeAt tu VL iiamhcv, care Popiilar MeclkanlOil, 
Aud will be forwarded wit bout 

extra cbarifc. 



'^SHOP NOTES"— Pn[>t‘r ijO Pi>[iu]ur 

“ ^ ^tomobileX 



FOR 9AL>j--Sff'jiiit Aiiinnirtiitlf*. rtnnsbour, iStLle 
up.ui. Cost iirii-r E. Wrlglir, 

Ciiotoii. O. 

I'TjIt HAL1'>-At ri tmivniti. XilMouilI Riio^ 

abmit, ]o]t|:r-LU'!!;Mri‘i‘ bjiTtrrJj'W. Al^fj b, ;>. 

jji-tn't'Eitor rUiJ stv1[i-li(hnjirfl, for 
iii^tbMo or ('Ircti'lr I'hif-M^lit i-n j.'?i<'li,v )■; will 

i«i*l! sf[htij-aP-lv if (iOsIl'L'iL J. J. KtT]dlomaii, Ciilro, 
T]J. 



BLACKSMITHS. 



fj(>m> HkAC^KSMITl !S AKK SrARCR AND lU'T 
FMW I.EAltNINL: Tf-TE TRAEtE 
AiHl Un' s-jiiitli rMiiiL‘s iii!:[ of uU iH'fifi'ssJaiis op 
trinloM, Tbo siiiLllt i[]]iv| mtiJo' tlo' llrs<T for ;tlb 

from (hp siirjjotPtj to tbd Njjff'' hloivol% uslcijj Td.v’H 
'I'rp^dMtio oil lu'w HtiH'lji e‘\]i|5jiiiliij,' in.ov ln ^voj'k tliPiii 
7S iH'w iiK'lluTiH for \riO'ki]ij^ al\ ilithlrtilt 
Tdii rtH'di|Os for iiiaikiuLr ypnir own dPmi]<onnris for 
wi’Jr]1np (Tiflri‘rc‘iit khnl>^ of sffi'l I'ljpnnKo wi^bl- 

hi^ tut[y rs]kbi Eiii'd ; olso i-wo -t'litni-pd tool toinnoi'iii!|; 
(■]iiii'l?i: dlijii't A :iU dnnoollTi:: mnl tiartlr^iv- 

CllMrl n brrt]i; Sf-b’ii [ ifir flIuT |il!ii!l tpril- 

]"ortii}r to [?t:nniFirrb t>io ril»pv(? fni' ^l,f>0. ValF 

n;ib]p HJ1I[I^P[|'!^ frri\ AV. M. Siillli'>% Oliln, 



BUSINESS CHANCES. 



FOR SAT. Ft — A vory Uoslrrililo uijichliir athl I'o- 
jmtr .“^ho]!. I'osldoatf'o, lin-atlon ]Ilh 3 iiiaiiu- 

fjictiin’ riiLwiiij; iii;niilm-L’y, ivliScIi I a Ml (rroat 

iLonj;t]i4i move' hiijsiiii'N^ Tbnii oaio iitlioipl lo; watit 
to i-H'tlro; n lijiiv^ibk lining T'nx, Etnt'In-'Ktfr. Mlon. 



ENGINES; 

K(:fK SAIJM— ¥?.00 tn]>'H CinAf, Scca r outfit. h. \\ 

1 vtL [' [ !f) 0 po^^ltjo^ 3 15 ^ "pli sB’tJjLi'ji rjir wltli w'oi;;hf‘rT 

w'lml HljH'kh^L' uml wrlf-rpodor Tjjuli. J*um|p anitl 

Ihnro oointjli’to ix":i!J;' to niLi. ^ Atblvo^iR j>. A, Fvle*[]d. 
Riirrtn^s, lint, 

A PR^ I' iCAE PE)I>K, "Dlr^ jjiid DiLmiaklii^." 

Po«ri>aS(l Jl, J. E. TjItv.is, r5t']ilL:o])ort. Cotue. 

~rQR~S.\LE 'WrTfob »hl| s]TiTt[7;^ii~'Yt.' [V iLvJa. ' 

For OlLl'-slitll Iml'no (lo^^-iT i|jiilr]i', 

ciirnoit, btjSli‘1 ji l■t’0^1lJJ^p^ to Xn. 13li> St■]^l|J^^ .A oioi'trnji 
Bii|d- Woll ijoiilo, \V4']1 niinilih^. T^Hoo f 27^00. Jtiiiii 
L>. Cl 2 Sl?t!li Avi‘.. AViitorvlIdt. X’. Y. 

T*(>R SAl.!']— Oin -iumrtri' eijol V-i b. p. hoi jj[r t'li* 
S h. fi, rUM'irip motor, -t s iilr pipjnpti'ssor* 

2 pmrry is [i], smatb bloi^tT witli roiintiT- 

Rhftft. J o in] Si‘tn ila. Xi^rtli _T Lie'll i^o. Til. Pox 17l5. 

ONTi H. P. t.TASOLiXK E XG I N m kp to 1 1 

<iflw EtiLd fri(^?.pr. rli' sow jiini fnltli'. S s Hi itortmlt 
pninmi, Hbrnry, ptr,, soli or OMi-hjiiiffo for latho 
tli"oiiT. ooiiiinior. foiiiiiig. n x 7 riniiom, tvlth trlpodt 
oto- R. Tr>n1ry[]i|p]p, GriM itvIllo, O. 

Kf.lR SAHIC- Hjllf b- p. rii^;l[i(\ Nt'ooinl- 

liiltid nud |j| j;i>oi] dldi'T. ii'utp'r ooolejd. h'irst rhorl: 
for ?2fhi>0 tJikow It. O. A. Fnbititl, HIT, fC. Hnnid- 
wjiy^H* J'|p:iRMlll, Mioll. 

FT. LAT.-X('’H, 2 !i. fi- onffino, iiml jULto spnrkrr, 

prloo flTo.Cifi. Itijlit 1150-3^ [isOi| lun TI]f^H. 

Htl[lflfp]r. SjO’inirdiilo St-. f'!umbi?rl:ilnL Md. 

FOR S.\T^F—’\ Yobs tor H* b- p;is or 'triRt^Eiio c-i]- 
pliio, 1ms boini nsoil lml n fo^v 4Unl 3s In jn>oil 

oomliltotr Wil] lio if 'hi ill Imlf prioo, if ym; 
ji (Irst-obiRfi ojcl^Ijfo t'lio;t|i iloiTt doliLy. AfUlroH.R A. 
11+ Pul'h, Mo^'biiiih'S. 



MISCELLANEOUS. 



AUTOMCBTT.E; piirts to oubfiUiTt' for T^ilinon 
boiio^nLjdi ur tyiiowrltor V. C., Hi S. Wnll 

t.. CobiinliTts, f>. 

OCR NOVELT1T3 CATAl.OOirT^ Is Just out, 
Writt? for it tu*v.\ Stnflli Ents., ,Tfi3 "V^'oet Van 
Buren St.^ CLk'a^o, III. 



WAXTED— Esiporioiiml machine shop fo reman , 
Munt i.'ouip wfll I'eL'F.iiiiiHPtuled. Adtlresa W. E. D., 
fure Poptibir M<'i-hun IfR. 

J:IEAT.TT-T %VA XT ED.-N< rvoiiK wn ( k frots> tPil+ 
] WFiiit a ]>leai!aiii stihstUxite for tori, in xvblcb nil Ik 
and suiiar noiy be [tddpd (or wEthotiti. Must not 
taste like umtlteliip. TafortujirleiEi ]i!ilil for. Tb>RrnlA 
ji risw'i^j'pcJ. t'lms. M. Yimim, nOVi Jjjinj^toii Rtrex't, 
Sna irTJim-isfo. fpUfnrnlii. 

S'I’EELj K'l’AilF'S. fir ii Iftlor; s^jiIh. l^io; iloor 
platOM, Sfi |proKSH-rt, jflf.dri, ctt?. Hoif^Nil lirlmtH 
oiK'iilji rsj, J, KSidLi, i‘ii4?rax'T-r, 3 Gil W. MjhHsoil St., 



WANTED — Prlros ot] nmtuifficliirF' of a loji spln- 
11 ins plRlol- tjiiaiMlcy iiuUitiltoil. AdilVH^ys fiir jiartit'- 
ii'^ars. Xii volly C o.i Abifoitjh. Illinois. 

LFl’ MI'] A^IST >'oii witli (bill ijia''lilup you fin* 
iltliikToj^ iilioiit. pi'll tik J'^tP'bk. hi iipi k;t. i]'], 

BICYCT.T^^ RTDFRS-Ni^ wiilkliijE iT yon lorry emr 
Rln;rlo Mibo buinl tool; 7^*01 atol mrtloi'bil for 6 ptim** 
I iirt'S for Iftp fh' stijiniFs. Croiix^ TrH^i frcF., 22fij Ihihni 
St. I Toli'do+ t.llilo. 

\y A +x 'l' a IssaoR I'ojmlriL’ +Mpcha 1 itfs up lu and 

irefliidiiiii 1 JltM iiiiboiiLii]. Slah= pi'lL't', 'Hioh. V, Bril, 
ihiy 3 M Mil t im h Can. 

AL'T’OMtlBIT.ES — 't’heir onora t ion, iiire, maim^:e- 
mi ail and coiisiruvlloni. loi-odUfr with pt-ale rirawtii::s 

shcwkia lunv mi ii|>do-djity tnarliiiii’ enu la* liitill for 
fo'.ILI. i-.PllI OCJ Vl'C'Olpt of 1'F‘OUOSt 1‘lK'loptlia t XX' 0 - FO>' 1 1 1 
Kiamp. +Mi'I.[Lroii .VLiloimildli' l^rhool. Tti N, l;Jtli 
Si rt-of. PlH IjhIf'I rdiia, 

STAlrr A MmilOU F.-\CT<irtV Mnko Iifn-tjiy 
11 m] 1 j] r^ro iiLlrroi'?;. ril■slh■^'r oltl [>in's in iIi'i'shpi'fi, 

Rtih'bnarils, lifKhk viiso.H, o|c'. I HMF-h yiin and jrimr- 
antoo yiut hui'i'i'pp: k^ THiiri’ pros|n'oiuH t.if 2ti moio'y' 
liiJikUi)t inrJliotls f(n' Ptatiip. Si art now. L- Cr. Jitil- 
Ifnttoi', FrrnnN,'iiv|lh^ liti l. 

C’tJAL MINIXff |Fni[ilH wt| It I'Mak Rafvty ts wliat 

«■(’ offer lii^osr I irs- Etji'OHtoij now xidll lie worth 

s.'l.bO In a year, Ranks junl [m'nai utile afforndos as 
rF'fi'ivin'OS,. Wrko a4flt4+ Andrus MEiim-atindfl, 

Xlljni. 

HAVE YtJLI ~„V IvODiW'i? 1 ilevelop nix, ei|Ki- 
mirp tlliNs for In vt^., twelve os]xottiiroH, 2I> ota, I 
|i]|ut idetim'B ots bi'si carbon pfiiaT mui moniiT on 
^.tray cJirds for fl.oft a tlrji^en. i^Jitlsfiiotlon ttiiaraii- 
li'cil. tv. H- Gll-pst, Hi)K 1 lo, RussrllvIllpH Ark. 

POT; HIjFPF'-RIXTS slioxit-itig I'nnnUlf: otid tF.'(jthm 
txf li-xx'lvh* balji timers or I'miipi'iisntdi's. SxnnI E>(J (’eats 
til C, !■;. Tii'y'jon. 3.SiT7 K, ITtli St.. l<Ji[iH.aB CHy, Mo- 

CASTir OR AVHJ. F^XCITANGE for” kodak or 
Ciins, (.'ompli'to li'fisoii.'i "Metal MltiSnc," IntentatlOFial 
CorrF's]iniidi'ni'i' SrhmilsT rost Ijessoiia on 

"Cyanblo Prxifp.^s;'* tawi Jir>. Bb^w^ pipe outfit; cost 
JH5. Coiniilote dniwlnj; mitfit; cost 5Hl. Addroaa 
*'Mliil]i |ir EiLKli n'cr," <mro PopiilFir Mootiantes. 

BRAINS FDR SA LE— TJo .von xvaiit a prospectus 
wrlttf'ii ntid 111 usi rati'd for yfiOT ui'W company or 
FtyiidlcQtcV Do you want 0110 that will comma m.1 nt- 
fontloTi nml >te|] ^ihal' 1 ■R? T>o yon neod a catalo^m^ 
OT iKJoklrt tTint will not tie thrown 3n ttie wintle 
Iniskel? If so write tu F.ipej't, nni'e of Popular Mn 
cbanleK. .Toma ml linllill na. ChU'apo, 

CAMERA FOR S.M.h: - A"ive riimorn. In.. 

][i pood 1 'omHtlon, $k. c. 1.- S-. i^nmlar 

AnvFKl’lSl'Xd CejITTiSB FOR SAT.T*:— Full 

conr^o of lessi’iLiK from tiie fm'oitso?(t school Iti the 
eoniitry. Thrice #111, C. L+ Popnlnr Media rlrn. 

WHt'3X VOT.T Mii.vIliSm; ami dou't know 

wlmro I 0 act it. writi' pi' iinl;ir ^Ic^dlaTlies, 

THE FRACTOMETKU ivlU Iti^^t:! titly tuiU 0 all 
protnems In atidltloa nv liiilttraHloii of fi'actinFii [iinl 
tlioir doolmal odnivnlecits. Every pers^oii has Tieml 
for thl-*? wcFiidorfFil invootlnn. I'speclallr T>raf tfimon, 
Erpineors and Mrerhanh's, Ih'lee oOc prsstTalld. or 
El von froQ with a yrar'it subscription to Popular 
Mocha nlcH at #1 per year. Popular M eels antes. Jour- 
nal BUIf-, Clilcaco, TII, 

DEATH Ift said to lie pleasaiu when It takes place 
by drownliij;; bow^wer. xx'e ib? mst believe you want 
to die that way. "How to Swim" 1 m tim book that 
will toacli yon how to swim. Contnlufl TOO Mliisira- 
tlfins; !^f‘Tit postpaid for #1. Bfjpnlar ^iHCliaiilcfi. 

WAXTEI^i — I f you liMvi* JltJy[hhlf^ J]i llirlit ikietJiE 
manufncturltip. job or csperimctital wort, wrlto tno. 
Tjowe.;t prices:. Schwflbe & Sou, 55 W+ WaehlUFtoii 
St, Chicago. 
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WE CAN FURNISH YOU WITH 

Bronze» BrasSt Aluminuin» 
or Gray Iron Castings, 

ANY WEIGHT OR SHAPE^ AND SAVE YOU HONEY. 

WPtTF lia - 

PIERCE CO., 

200 Racine Street RACINE, Wis. 



MlSCELLAHEOnS— (Coutlniipcl) 



FOR SALE — Foundry and Alnrliiiu- stiop. Coitj* 
pIf'To ociiilfjrin'n t frir huHdiii^ mUn" Ij<){‘al!cm 

niiflwny tlip Rrrait I'ndnU nf IndhiEiai am! 

IlUiiois. A\a<n aqiilpiiM^at foi‘ biilMiuL? ;j(‘iei'fil i=t«£‘K 
of i^talloTiury and initrlito jrns {‘nphn's. hud potul 15 no 
of j'iittrrnsi foi' Jofaltluf; In ii ufofui TiiiiuiirneTnr- 

hi;r to^vri, 2 rnilr'mulN, 2 nti^lsiiblo no othi^r 

ftjuinh'y Tiit5nu 3n nil5o?=r KnaiT oK|ut(=, ;iml 

tools Involfi," ahfuit fNdnH>,00. A liri'Ut Itai'^fahi. H. 
H. J,Iaf^^nl, Mt. Cnrmtd,^ Til. 



EVERYBODY slioiild have a '’Stnt'' FiUH'U Rhnrp- 
i‘ner. Ity inul] 10 V. Ii. IttmlHot, Goaniian- 

towii. Pill Ijulelp Ilia, Pa. 



TO ENGllAN'OE, itS v5o]]n for ty powrJior, Ad- 

dreads O. A". liylaEid, 7ii4 N', Liilit' AvOx^ S('iit(lo, ^V'a>lll. 



I\\TKNTKP INA'ENTKIN nf un'r’E for «alo oiit- 
ll^^hl rn- Tiiviilty, !<;, I, Flotohifr, 54 IdiiVO]]i Avo,, 
Noru-tvil, Cntiti, 



AA'AX'ITiD — Pftvt]('K wlflllltlf^ ro pUTolinm’ liailf In- 
toropt. Ill iiateut hydrnidir roLnilalnr for c-oriTieolinff 
with |iu[]ipiii^ wlartinill In jTvnornfo I'loctFlvtty. Atl- 
dfvPM Ti. W, Wilson. Nohlosvtilo, Iintr 



l''OR SAT-R— At linlf Eii'tr'O, r-omfilof e luterTuitlonat 
CoriTPtioiulvnoo Kvlirud "Elpeti'lf'a]'' ronrH.r‘. Also a 
toEi-vadniiiFE p(‘t Mndai'ii !^iiij;ltieor[iij^ rrnor.ico. A, M. 
F., PojiulJiT Merlmuic-s. 



WANT TO EXCHANGE- GnluiiilFia rb a 1 n I oflft ht- 
t:-yirK" witli ^-oastn^r biiiko and Wlmhi^ptor vrpcjiflrp 
j:nn, 12 G:l-, ivlTti t pc"Ih hnri'ola, soIh lontln^r var* 
ryliip rase for all, Tbirnos mm'ow rTitthiir LnCtio, 
or what hare yon. Address 29, Papular MeclirtTilvB. 

FOR SALl^ oi' trado for sonsotlitn;? nsi'fnU ^mall 
In it coTnivlotO' Jab printing aultU. neiv Gold li is: press, 
1^ forifa typo, ntid all jit‘nrssorlos for dolnu Joti work. 
Could use larao wtml [idll aa part payiuent. J. 
RetidT4'iiinn, Cairo, IH- 



^VAXTED — H'o orrliauj^e, s<*o(5nn of land In CaD' 
;nlti for offiU‘.^(, Witi, J^rij^ld. Jlaavpijn, Mliui. 

FOR SALE— Ain rlitnr mid ropalr nhO|>. irromid atid 
ImllrltiiH;, eeiitrol I 111 no I s» A 12 i faii-o P 4 Fj>iilrtr M&- 
(.'htinlcs. 



FOR — ¥ 1 , 300.00 buys a IdaeksmUh rind re^ 

pair shop (bdtia bnsiiin'ss; $2,0ofi,00 bnyss a. farm, 

fcloi'k nod tnsiFls, lH*or furMu’r d>art]rulars ndilr^^sfl 
Tioii 191* EndeUl, N, H. 



FOR SAliK— Pre-Ill slot' if' Intlbni rollfis, fllrit-hn'k 
pistols, and all kL[]4l.‘4 4rf olirln^ fiit naio, lli^t frtl'. 
X. Cni-tor. EUiSiyrii, Wta. 



SIt TlioO^atiil ;h‘I'Os {jC fine ttiiilirr lnil4l til Iibilio 
Oloi-(loi| ) fnf s.ile [-limp !f takon soon. AddrE^s^i IV, 
.1. Rjiijioy, Niispoi'w, I dull IT. 



l"OH 9 ALK— A rtliekj^TiKHlorfH^r [ypow'rator iu ^sood 
c'onrlMSyn ¥12.30 imihIs, Also sin to liotroTii niiiiarluin, 
14X^ S tuohes, .45* Edwin Trnhe, 2413 Market 

Sf., Galvs'stoTl, Tox«s, 



WE WAXT xYGENTg. preferably tioyw and Ktt'Ta, 
lo raki' urdors Dn" onlltn^i ami ImstiLOHH oarr]?! .jiuil 
(Ntlip-r |>riiiM]in. N^i rstrn work. Xo' nipttal. WEto 
To Koystouo ptjr. Co„ 237 S. Hoy no Avi%. Clitimpo. 



ANTED — Esporieuoorl maeklTie sln>p fcn-ouirtn 
At list ooiiio ^voll roo[iiiiit]eiid4Hl. Atl dross W. E. D„ 

<'ru'4T rojniliir Mf^rdianlcs. 



WE CAN TET,T, you wlioro to got pood hnri;A!D3 
111 all ktiid-^ of Kooond band marhinory. Popular 
MorliaiiEcs, 



P( 



A PRACTTCAT, ROOK, 
istpnld ¥1^ 'f- ^4- Enemas, 



*‘DEoh and 
Brfd^ropurt, 



Dtoniaklns.'^ 

Conn. 



PT Yf KP That Fly, tai InstTUCt and amuse everyAiae 
Sst$I.S0, Simplt JOC. Booklet 10c 
nACUlNlLS c. IRISH, Bnleoilil.Clei’eliid.a. 
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25c. 

oa Et«otrtcLtF^ Mc- 
obftDloi ±n4 oCh«r 
labjcctj. f^eocl f«i 
price list fR.KE« 

now TO KUN EN- 
GINES AND BOILERS 

byiE, Pm WjifsonM 

Wrltfcealn ptaia ls.n^- 

uu^B^And full]^ iUut 

7.000 COPIES SOLD 



BOOKS 




$1.00| Postpaid 



bCHNEiDBi^t— Care and Handling of Electric Plants, $L0Q 
DANLSTROM* — Fireman’s Guide to the Care of 
Boilers - • - - • 

NORRiB . — Induction Coils and Coil Making for AU 
Purposes - - - - ^ 

CJJOiWIVELL*— Easy Lellcring for Dfaftsmen - - -50 

JUST OUT,— The moat complete aet of Wlitbg dla- 
gratns ud circuits yet pohlished. Limp Cloth ^ 

HOW TO TELL THE TIME ia any part of the world at 
a glancOp Z5c. 

SPON la CHAMBBRI^AIN 

PUBUSetERS OF TECHNICAL BOOKS 

Depl. PM, Libertgr N«w YofX 



HENRY & MORA'S 

Modern Electricity 

Kzplaln* X-UitTPf Wlrel^si 
'XvIPB'raphjrii Kadluin, 
TrAiisnilssilTm Blstr l>)iiUon, 

Written, In i»lnln JRiiirlliih. 



All Problems Solved 



Pra ct9 ca l~ Ac c urate — Sc ientiftc 

lIlustrEitionF, 

355 OrvA« fad«L 

practical tjaxidbocl: Ter artri’ 
deRtu, apprentices^ and electrical 
t'Difiticflra '■— -Sct*Tif tflP vlwcrf.?fltr. 

Silk Cloth, dotorallve caver, illver ttamping, . , $1.60 
Seal LoaUier, marbled o4g:Oi, geld ■lamoinfli ■ * 1-00 



LAIRD & LEE, CHICAGO 



J_ULI iiiiiii--***-^********** aA P 

500 BOOHS i 

Our new catalog of latest me- ; I 
chanical and technical books, 
now ready. Write for a copy, 1 ; 



W»t\t m 

Typewriter Free? i 

: It takes no money and very ; 
' little effort to earn A FINE ; 
; TYPEWRITER. This is cer- : 
: tainly the greatest offer we ; 
• have ever made. Write at once I 
; for *‘How To Get It."’ [ 

: Popular Mechanics, > 

JOVaNAL BUILDIHG, CHICAGO | 

Pleane ntentlun Popular 



NKW BOOKS 



TECHMO fiF 3II3CM.VSU'.VI, PHAFTINO* BjT 

c. w. Ri^nLurdt, Cloth. oblon>;: llxh InB.t 41 ! 

|.»IJ-: W lUnhitt'ttUuiLS; 11 fii]N[>si.(;e plJUes. 

Pri.e, ^1- Eii^ijK.4rrlii|^ News Pubtlshbig Ca.i 
New Yort. 

YVhile nM httf^niieil iis n iiiniMinl fnr beffimiefs es- 
iiftly, l;n]t rntlior as a gtihla and Ludji for drafti»nieti 
who art' fftinUlat i^’lth the innthiiijutle!i] prliidrib’'H: 
tif lueehiUtJeul tlila hr.H)k in writt'e]k aiL.l 

lUMtttlriite.l 111 N-utli a aliiiplr^ praetttal iiuiniier that 
It (juite within the fOiuprehedHioTi of jiuy pt'iTJon 
of avti'flffi' nlitllty* The ^'ork beRlus tvHh general 
Insti'ootiooA oil ihe jptail hatifllEoj:^ of lU'Jiftrituoii'a 
hiatruiiieiits anti omterhilH niid thon iiroeeetia to 
I rent of llio folhitvliiK toptcRf Oiitllohi^, oatHrur 
s:hat11ii|ir, floetloii liiiltif. tmrvetl Murfnoe ahail- 

of Liicllneti fiurftitea, runp rl rawing. ehnractoT aiit] 
f|iil«h. and utliar^f. The inrLtlleiiiut h'H lliVtdvetl In itit' 
piihjoet are li^nortHl entErr-Jy anti tha book la devolcl 
uf all tcelmlcat teruie that tuLglU troiifuse I'atbor tliau 
aid the 8>tmleiit or tlrafltjuiaii. It la elementary 
enough for tko morlianh' wEtlmut a college Hiua- 
tion and liaa been adopted as a standard lu laquy 
technical sehoolts. 



]IE>nUK'K!4» COMMbinCTAl. IlEGISTl^tn IlF 
Tllli USITKU STATKS FOR ULrVFUS ANU 
I^BLLFHS, Pmirtmiiib Aiiimul EdltEoti; over 
l,"4ljd pp, iianii-a uii.1 adtlTesatri; iiver 
rhiflNldeatlfma. Clotli* Prlee, If"* S* B. 
Hentlrjckti Co.± New York. 

This tiook comprises a complete tltid thor- 
oughly claj^Hllled rcglhitor of every brunch of the 
a rehltceturttl, eii glace ring, mctiimicnlp electrical and 
kindred tnidea aaJ prufeaFilous of the United State?, 
Irt li!«»ned atiiiUEklly and ..overH the caiire ccniatry. 
Take the least ur]Lt that eaters Into the rcLiuire- 
meats of fthy craft, turn to the index, and you will 
be sore to tliiij It tliited with the |nige on which all 
the umnnfacturera of tbe arlLcde In tblfl coiintr.v Is 
given* The grL'ut and caaentiiLl (j^iullty of the work 
la Its thorcuigiiiiefi^, It ib>ee tiol give Ju?t the nttuie» 
of ih.‘ lirtns itatroaizlng ihi> publlahers, but the uome, 
addrcKS and husluehia of every llrui* regardless of any 
pnironage. For u ruilrda.l li gIve-S every ihlng from 
a track spike to ii loemnoflvf, fLjr a mu chine shop 
everything from a nut to a trievciing crane; for a 
farici, cvcrythhig from a hoc id a (itcaiii plow and so 
on tlmoiigli the whole l!s(. The clasfclheatious are 
carried iml In an especially conTenlent mamier for 
reference. All the Jiirger trades or professions ore 
clussthed by states, Imt In niJinufac luring branches 
ivhero the ilrioa arc few, the cluftKldcatlon is alpha- 
betical* It gives not only the name and address of 
the niuiiuracturer, but aho the name niid uddresa of 
the consna^er. It eoutalna many valuable mailing 
Hats of the entire country, 

IcM wUen writtnit Adij^er-tJuvrn* 
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....THS STAMDARO AUTHORITY... 



Svo., dotiL. SSS lilDBtTBtlgna.. 4SZ 

Piric« . . . . « N*t 

LESSONS IN 

Practical Electricity 

Principles, Experiments And Arithmetical Problems 
AN ELEMENTARY TEXT BOOK 

With humcrqui Farmulae* and 

Two Large Instruction Platei 

By C, WA1.TON SWOOPE 

Awoclftto Member ATuerkin Inst ltnt*oIElPctr3fi4] FDAlaeem, 
Jiutraatarnf AaplEed Ll^-'tri^itv ntthe 
Ourdun iiiMtitiiite, FbLJs,ije]phiaL 

CONTENTS 

XfOMTin I.^S^RnetlFrm. n.^^IoRnatEMitlnD. III.— MpL^etlc 
FEelda. IV.-^TiMiQrr of MaflBfVEiain. V.-llAEndtEci Induction, 
VI.— BlhBiicitio^LrciiitB. V II . — tlmth'a AlBUfru'tlism. VI IT. 
— Voltnin Elefttrkrlt jf. IX.— BH-tt-Bfleii. X.— Elect roly ^is. 
XL— MtMLnnt«qi4tit of OutTvnt Stmii^h. Xll,— Ur^isE' 
anoo. X[] r.— Obm'a La* A-nd BlUory fJonopationa. XIY, 
— 01 rcu Its 4tnd The5 r X V.— Eioci rom ofliietj sm. 

XVI,— QslTunomfiTflirt*. XVIL,-Elfietron>st!iintB. XVllI, 
— AmuPlers. X I X,— X ledricnl IlVdrk a n i Lower.. XX.— 
Meit^EtrnniPnt of PrCuwttrO. XXI.— MoBwiirflinent of Bostst- 
ancrn. X XII.— El«ttrk;ii| IHivf'li^Ei'inont uf HL<ott. XXIII,- 
Eloetml vrbiuIah. XXIV. — Xlcotromnifitotlc XhLluctEtis.. 
XXV..*-X'he InductLon Ooil. XXVT.— Dynamo- Elocfric 
MafhlnM. X X VIL—Armatnnps, X XVlTL— Ulretrt Onr- 
n^Dt Droainofl.. NXIX.— Direct On rrnnt MotqrSi XXX.— 
Electrio Light mg. Appendix. Indtix^ 

D. VAN NOSTRAND COMPANY, 

P"!! R. T,T ft TT PR ft 

23 Hurray and 27War«ri Streets.* NEW YORK 

Copl«i BBnt prepaid on receipt of prlc« 






TECHNIC OF 




CUAN. W. UEINHARDT 



CMqf Uraftsiuan, Eni^knverlnir Newq ^ 

Aatbor of 'Xolt«rlng for Draftsiften. EogLneera and 

Studeni-B,'^ * 

"SHOWS HOW TO DO » 

OontoEns chapters on ontlEnlng. letterEnn, ontlLne ehidisn:, 
tlon J Ed L ng, currfMl surface HhEullng, Bbadina of incliuM 
durfaccri. topocraphlcnl drawing, cbaracter and Hulah, eUv ' 

Boiirdti Ilxh Inrt. ^I:J [m. bA text illuatrutioni and U full 
poflc plaEfie, LlHtcK I to IV comain distinct ennren- 
tioDB lor Bactiun 1 ining. 

*Prof, Jacoby of Comtlf, **Ejich of tht 

chapters on sh^dfnff^and On *secHon tin-- 

ing* dntf Alone ‘Uiorth Iht price of the bookw^*^ 

Mott Popular Book on. Meehanlcal Drifting Ever 
Publjahed 

Adopted Its Standard in maDy Tcohninal School b 

f*rioe:. ^t.oo 



H E C H AN I C S 

By Prof. Frank B. &auborn 

QDa prnhlcEnB, many bolng vxaiiupJbft In onglnwrlDB 

practico. „ 

OoDEcntic: T. Work .pr^ihlema 1 to I'TS;. II, FoiVb 
i Prohl&lil94 ns to Itifi., HI, Motion iFrctlumB 4^ to 6 MQi 4 d- 
siTPrs and cotu pU^te 1 adoi ■ A practical, elemcntarr hook 
of probleiUM foir the uee of practiciiLE mechanlof. «a- 
^laoorti and utadcaEi, 

f=»irice:, isi &o 

Send (or deat^rLptlve cataloe M. L. and a BAmple 
copy of EnflLaeBrlnR Xcwa 

THE ENGINEERING NEWS PUBLISHING CO. 

390 HKHiAUWAY, NKW YORE 



TKLKI>llf»E TROVBLFS AM> HOW TO FiNll 
TIIRM, lUUly IilditloEi. cojdi-w, 

111 lijita of 10, ceuls' IdU i^C ’JTi, 10 ifPtJts, 

Evcr,Y' friHjiiH'iLl of u t^h^DhoiP'. wll! 

fldrj llJfi IlHlf! hooklPl tir irrosit liHp. It Is iijE-tO- 
'til nil irtiiuei? pertainlu^ to t^dc-Dhoor Iroubli^s 
and liioir rotnodli^K on botli iiinffMi'h i si ml cenlrjil 
cnerxy s,yHl4‘iiis. Ttisi lluXi oiltOoii cikiEhIiim coiihIiI- 
ernble new mjillor siflrl ;i riiiinl»s^^r of lEisiKrmim, It 
Is not ^dctitlEle, biiL ijldiu iind practical. 



C ATAl.OGll IIS It I-X'BIVEH, 



COLUMBUS, OHIO. Is the title of n lintiLlsome 
tittk liwkk^t iMtljllpliyd by tljy JeHtf'y Mfg, Co. on4 
relatliiij tilt; juid [nlrniitnjr4'H of tlmt Oty 

wlioni' tlii'^ I'omrmny Ik locntnd. Tin'' book Is IIIur- 
trsti:s?tl TTith ciiKriiv] nsjft of uiaiiv friUiircs of Interest 
In tbe Ohio cUy and nlt^o c-outiLiiLH si ninp hIjowEni? 
ilif! eoal lleUlfi* natural [tji.h ib-kls. stcjim lusil eleflrle 
I'nllroadft and all Iniijortnnt el lies, tifwcis, vlllji^rert, 
niuE +4[rj','LiHB tribuluj'.v to Cntutiibuw ivkbEii n riidliis 
(>f 7fl miles. 



PATEXT WOOD WOBKIXU MACTTTXERY^ if* 
|Il 4^ subJeTl tfrnti'il of 111 St liamlKuine il I nstrntf^il 
entnlo^iii‘ tXo. 1J>41 issued by Tlie Deflnnsra Ma- 

elilin‘ Works (4f Ohio. Tbe enlalomio is si 

Riibstaiillsil r-loth-bnmid Tolntne of -ITii imjts's. s'oii- 
t^Lluliiir many vleivs of (tuits of the niaeblne 

works and ninny tioiMl-ivorkiiL^ maelilnes with dy- 

ftCTiiJtlons of thi=:Tii otkI oupbuialEons of liiptr opera- 
tion. 1’lie tiisnk is ImloKOf] iiml printed on atj ex- 

celiioit spiallty of ptipor lu lotrge t.vpv, 



Selling SHop Notes pays.. Write 
Popular MecHanics for eletalls* 




A School 
Within Itself 



SpBTO w 3 II n ot ponnit cut tolllun 
you all about thfa bock, but better 
Btlll, we EiTe yen ■ chance to ex- 
amine it for ycuraclf bf oftP cftcr to 
rtifnnr] money if book ia not aatla- 
Tnotibry ttfioii osamlnatlon, Dqder 
thlx offer. ILdCOnoplcahaye been Hold 
and t.JiLd for and out of this number 
iro liaTO reioiidud fn>r <mJy tiftOCn 
copioN. Tlo'rti urfl nltieteoi), obapter*. 
carry I nd ycut frora the fundaureutal 
fi rl nej jjLea of eieetricity threDBii the 
art to thu Anatihi^d dynanto. Oonttlliie 
a dicElunary deDnlixe LllOE! worda. 



ardEdltron. PUce. (2.00 ddbereiL 



CLEVELAND ARMATURE WORKS. Clevdand, Ohio 



Andrews* OlAce Desks 




Havo a name to tbelr crodlC md uv s 
CBFIDIT to tbelr nsme, tor that «i4 
maile by 

l:Il>eclallBt«who knowhdv. 

STEP TYPEWRITIR 

CtiAfflS M.PfliVOgp 
The A- H. AiuIk wi 
l 74 ^»b«hAv«,, CWcw 




GAS CNG1N£ CASTINGS 




for the TraUUln Dno-Salf l^one 
pawer Qu EuBlne. Caatlnfs, Maters 
Drawliigi, eto., for tunnteun. 
An Ideal motor tor prantlDol QB4. 
TS'Ot o. tajTi aet of dait- 

Lo^, eto,, fOr either bOrllODUl 01 
YertJenJ type, 

Bend far iUnBtrBt4Mi booklet flL 



PARSELL & WEED. I 29 -) 3 I Wul 3 bt SI., Nw YorK City 



Pleaae mvntiuii Pairalar Hcclianlcii ivlien wrlllue Advertlx^r*. 
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EVERY BOY 
Own Toar^MaKer 

It tsU9?cmli.owtomeji«a Btum 

En^jne b PlioeqKFiipMa Ouitun^ 
A \YlnaniiJJ, a ^Iektcvcoi:^, bb 
flMiricAl maolime, a ^haJrAlilo 
aa EJflctrla Tel^gruihli, 
an ElM^trotyplJia Apfiaratua a 
a Ral^idoscoppii a 
Mafraa Lantam.ab d^ISan Harp. 
iluDlBOt^ve^ Ehnd» fmin a ||tt1« 
mnbon C to a mJl^rLEnt^ BchrtrtURrt 



[ mnbanCto 
h>^w to 



BchrtrtB.Rrt 
Kttee, HalTooiLH, 



Paper Tty*. MatfMa, cEurd Rjicia, 
W'lH'oafl, Carte, Ti^j- Houas*, Bowo 
and AjrntwD. GuBi, Sli-Pgs, 

Btllta, FialiiBe Taoklfl. Rabbit bp 4 Bird 'Jn)|;>e, aiid mnny 
otbi^r thinga, nndnil is inada «i> plalP and film pie tb HE any 
boy oaii eaaliy mako aurlhirg ■dwpTtbwi, The whole 1" n- 
loatrated wUVt iborathain 'A jU maBdi!oiiLP illuarratlUna. YhEa 
la B groat book aod you should not bo wllh^mt it. PrtVP 
onljT iO piHitpHld, :! for c«iita» Addrei 

WESmiN SFECUirv CIO,, Mlneti^ Street^ PmI, Mlim. 



ELECTRIC MOTOR, 75c. 




Hnna with a Wet of dry hatteiT. Aek hEiy aJac- 
trieal dealer or look ihrouga any eipctrieai 
entajogus- and it you oau buy an nla^Hcle 
motor wUb 'J'inoli ariuatarp, wrought inm 
duldl magnet, palley, etc., for 7d cento, pack- 
ing and poatage, IG ceb.tn, 

CATALOtmiC FREE 
Electro magnutB for aiperLmenting, l£p eacb. 
lio4 tuF IQ Ci*t d 1 B^D^t tW «9jp»ri vioi{b| u4 tai%pwti. 



ARTESlA^f ELECTRIC CO, 7 44 ArtMl&ll AV^-, CLlcapa 




mCKET ELECTRIC 



FLASH LIGHTS 



Postage ertn, itc. The b«rt 
midc; la&tl l]ta Icsrtgeil^ gtrEf mest [>I*W, 
etlul light. J I'* always fc*<iy^lntplyr (ims the t-ultan . 
Extra bjiTitriM 55 c, prrstage 7C, Agents make Ida mor’cr. 
Sandler catalogue. 7UE. VEb Cfl., W E.l*kfi Si., Ckieag*' 



THI^ wmi the hitbf the Bt. LidlsFnlr. 

nUalCAL DTING PIG tlnaeura lUao porker tbnn any 

tb ing CTET ] uventad. Yon eldi p] y 
lil^w huD4.p, tlunUfi iilfl^gbi Af w 

, *alla LLiU. 

(iTfiknp’lbif hoft vhb ■ lifl fibit fruoi iiieI 
iMilj Dui''k'iii!MtJ]li:.!k. 

lith«iMEy*i- mot p,M}Oii] r^ I «T e fb!- 
Ut-, uul DBJ li^ W rtWq* 

■W. H. MILLER SUPPLY CO. 

: : JiT. PAUL, MINW, 




739 EfiBt 4lli ht. 



CHANGING CARDS 




With these cards you can du the most wod- 
derful triuhs. ¥ou can mAke traya fade Ipte 
blank cards, blanks Into sees and B«es Inta 
daiyces, etc. No practice EecassaTy. Send 
for a pack and be a real wizard. PIICE 0M.V 
iOft.. ro$TPAip.wjEh full secret dlreetlDua. ktiKSi 

WESTERN SPLCULTV CO.. 132 L WhH)«h«k3St.,St.P^Mllft 




“THE M\‘ST[C'* ELKCTRIC 

VEST POCKET FLASH LIGHT 
isent tft any addireHui pcscjiaid 
Semi for five eamloE. orir 
FAY MARTIN Cfl. 

IB&B N. ilark street ill. 



MAKE MONEY PUIH TING AT HOME 
We T«Acb Yon How FREE 

Full Instr^tiona with tlT6p' Model 
Prem, for doing all Borta of Job prints 
ing. 11 nn hour made or bbitm ih ^para 
time pointing for Othen or yourwilL 

Wort fifipf fiuA f^imlnMlni i*frrj prt* pur tHI W ^ 
Tliatififi.f SW dWfJwrri. Writ* ft** 1i**W 
uni «bdamu*abp. £h*1iU|1v*4 ISTI. 

Model Press Co*, 

m K ipfli St, nwy h. 



THK FIX PRESS TR.UX. 

(Twn lon^ nml two jfhoft wliltiilea nrp ttie fllf!inils 
fuf u r-roHKtni^r tnnl ure iiioKit fiiiiilhar tioutnis tn 
U'uvelcrfl aud till within liciii-liiii; of rjiilroniJ ^ruiiis. ] 




I. 

I hotti- a fnliit somid far nwny- — 

Two long and two Khort note» at — 
Aw KHift and i4wt*ct nti hMvhp fluti\ 

Thf Iticcnnorlve’rt llri-t iiahito, 

“T-q-o t, tHU-o-l, loot, toot!*’ 

IL 



I henr again the tuiiefnl &oiiud, 

Now waking wofulhnid iKrliin-fi round; 

'I'lie loeonmLivfl seeius to Hiiy: 

"We nr? coining- — coining, elenr tlic^ way;" 
'‘T'O-o-l, t-o-o'l, loot, loot!** 

JII, 

And now a mnddliig nolw' I benr, 

.\ 15 ri clondfi of aiuoke ninl Kloniii tthponr; 

Tlif lofromottve ueeidii to shontt 
”\Ve arc ctdiilng fast. Look onti Loot out^" 
‘T-o-o-l, t-o-o-t, toot, toot!" 

IV. 



And nmy I hoar a liraKcn boll 
That lifts aloud a wurulng knell, 

1'lie etigUm note begins to yell 
Ijlkf! frnutlo llcinl escaped feoni bell: 

■T-o-o-l, t 0 “O-i, tool, toot!' 

V. 

"Mhl hissing steam and deafeuhig ro:ir 
I hoa]" that flvcfiil sound ones* more; 

’'Keep back, koop back! Don’t cross the tiJiel:! 
For love of life, t^tand baft:, stand bnek!" 
"T-o-n-t, t-O-iJ-lp loot, tiiotr' 

VI. 

Will! clfmglng ball and ntattetlDg steel 
And flantlng breath and flashing whot>l, 

The lightning trisin goi>s crashing by, 

Like fiery bolt from stormy Bky. 

"T'O-o-t, t-o-o-f, toot, toot!*’ 

VII. 

A whirlwind follows cm brdiirid, 

■\Vlrh oicmds of dust our eyes are blind; 

Yei friPtn the curve around ihe hill 
la heiird the cngluc whistle abrllln 
"T-o-o-t, t-o-O'tp tool, toot!" 

VLII, 



DRAWING 

25c For 4 months — Cleveland, Ohio 

PliF-itwe mentloiL PotmlAP MecliAnioH 



Again, a faint sound far away — 

Two Jong and two short notes at play — 

The locomotive's fsirewMI enlli 
'■^We APO .'having ilrac, Ccni speed ns nil" — 
"T-o-O't, t-o-O'tj tool, tofd"' 

— Henry Crocker, In BeneOU, 
wlirit wrlllnj^ Adver . 
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The 

Overland 
limited 

California 

the TDOsI tuTturious trstn tn the world, 
leaves ChlcdBD 3iOG p. m. dallv^ 

*hah three days to San. Frandsco, 
Masmificent equipment. Electric Mshted 
I throughout , 

tSHE BEST of EVERYTHIJVGi 

Two other fast trains leave Chicofro 10 
a.m, and U:J5 p> m. dally* with through 
service to San Francisco, Los Angeles 
and F^onland via the 

Cbicafo & Norfh-Weateni, 
Union Pacilk and 
Southern Pacific Railways 

All agents sell tkkets via 
this route. 

Illustraled booklets on 
Apphcatlon to 
W. B. KNISIfEHN* 

Chicaco. III. 

OrE. L. LOMAX, 

Omaha. Neb. 

OLia 



INDUSTRIES 

ARE 

OFFERED 

LOCATIONS 

WITH 

Satisfactofy Inducements 
Favorable Freig^bt Rates 
Good Labor Conditions 
Healthful Communities 

OK THE L1XE9 OV 

THE 1 LLIKGIS CENTRAL Rs Rs 

AKD TUB 

YAZOO & MISSIS&IPFI VALLEY R, R* 



For full Infomiatlotk acid descrlplliTe pamplilet, addreis 

J. C. CLAIR 

Induatrlal Commlsalcner 
I park RoW| ... CbIcagOf 111. 



MEXICO 

The most iuterBstln^ and faecinat- 
inf coantry on tho oontiuent. Per~ 
feet olimatfl all tho year * ' £ 

The National Lines of Mexico 

■nd Co«Ln*c:t1.0*a« 

OVER 500 MILES THE SHORTEST, 

S1XT££H HQUIVS QUICRKR. 

BETWEEN 

St. LoQis, No., and Meilco City 

The flrat aufi only double dally thTongli 
PuHduui Bleep1i]g Car Service across tbfl 
HK> OKANI>^. 

Via Xli« Iran MO'SantMn Route &nel 

LrAREDO, TEXAS 

The ouly llnea offering BIT^EESfC ROUTES IN 
MEXICO without extra charge 

G. R. HACKLpEY^ 
G*n*r&l A|£*nt 

340^113 Ad&ms St.» CHIca^o, III, 




••FOLLOW 
THE FLAG" 



WABASH 

Summer Tours 



Write today for a Free copy 
of WABASH Summer Tour 
Book— I905f outllntns maity 
very attractive eummer vaca- 
tion trips, with rateSf eto« 

Write ns about any tour yOU 
may have in contcmplatioa. 
We shall be flat! to assist yon. 



C. 8, CRANE, 

P. i T. Aeeat, 
ST-IjOUIB. 



F. A. PALMER, 

A. Q-» F. 

CHICAGO. 



n«itac nieDtlen Popular MechftnleM wlien wriUnBr Adrertinerfi. 
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Earn Money 

THIS SUMMER 

Many of our re a ders w ill ha ve spare time this summer. 

If they wish to undertake a very pleasant and profit- 
able line of work, to occu py ei ther a portion or all of 
their time, they are invited to address for full particulars 

POPULAR MECHANICS 

JOURNAL BUILDING CHICAGO. ILLINOIS 




NUUTE 

LAMPS 



C^ommon Red Clover 

CereA Cancer, ITeawrufi, Balt-Rhetnu^ Rhfln^ 
luntfam Hud till ether 

Bnv rmllsn the tmo fjilneaF 

flur ettiumfin M-d chmirT It iu tha iMut blood 
|iuri bor kilos'll , Thousand 9 of proiu Inent pCn> 
tltj hri-Ti* been eured of c<nn«er, rheumAtUiM, 
CCii«tip4iticiu, erzeiua, ftfelti Add bhiod dinenMAn 
by lt» M)*e, M^iid yaur Addn^H tn jJ- MfK’dhAm’u 
Hojia. llflf: Lnkf)Hidi> Bld^Lj rhif;ii|i(i>, III,. Riid 
they will iiiaL] free n fiiEt dtwfrlfiiioii of licKi 
dO¥#T BldfHom Extmet, a hiiitnrynf hn^w Mr. ifeedhain e^tirud 
hlA OAn<H^r Rad tr^itiiDniiiaJa Irom maity wbif htiyu nnetd thfi 
remedy. If yon hiiTeany JlAOhJi^rof the blon^ IoipI; itile the 
merite of NBedbanL s Cloyerp It \* tho l3(«t bli>nd uprlfter 
kaciwn. 




DUETURE/ 



a 



hoolr free ilnAmitieF the grenteet 
ibTenilr>n of the E4tb Century for the mllef 
Anti {mro of Ruphare. f nterMtl n|r phe- 

toA from llfu And roTitalnA nf'V Abd raluAlile 
lnfOrmAtlollt tlrcatrAt trial olfer evtT uvemIl' 
by Apy ILrtrtH 1' OU Will hci lutcretilted. WriUi 

PlHCg * miTT, 160 JfeiT Btniclt, Toledo, 0^ 



WORKFIJ nOTII WAVS 

An oltj Gi^rmun iiftfr untito lit?sltntSnn, liiid 

lIrcIciT'd to tin VI' bis frojt ih thiiwpi! «ut 

bj" Pk'L'irk'lty, iirr^n^Rttnl volmiit-iitly jif. pnyhijj [In* 
ehnr^p Of 'I'lic tvorli lusil fK^fiiiTlcd bill n ffiv 

mlinilps iiftor flit' liinis wrrt' made unit tlto 

cun-f^itt tiirju'il ^■lll, aattl conwi'niiontly ttis^ n'snlor inJni 
Pi'f-no'ij itMt iHiH'li (n Tho oJit nuiiu tvIio lunj^aii to obnst.' 
tbo com [HI II 

Wlioii bo lintl fliHsliPib tljf nniimitror nstioit him If 
lin rc'fimoil obrtolnifl.v tii IJJtyt ho roi^riondpil tb:li; hn 
rlhb Ttip numrEirt'r tiiriiTiij; tn^ IiIm snbl; 

*^A]rl)rIit, frYt^ivHt' tln^ f'ninicHInnn nrfl frcosti! 

Ltm up Tlic "^liot toirl iinrl Ujo old follow 

pnld the bill. 



.SHOP I'ltOVriRRS. 

Till' folloviinc' oitPofH rtro fmin the ’V^^’oiEtl- Worker: 

PHttlno; n hii: moiikoy wroiicli on ii little bihlt ta ii 
j^oocl way to atiirt trmihlo. 

A little Hr^Eirolihiji; in prlmlluj; cah Undo n bit nf 
cAi'e tn tont|n^thi|f kHlri'M. 

Bottir wntk urtumii n clTrubr natv thn'o (Jmia 
thnn to roEtoli over It oner. 

I’inures will toll yon ttir truth nil rbtit, Imt jrm 
tiOEnbi't I'isfH-'et the III to tbi yoitr tlilnkhm for yun. 

SoiiiotlmoH ji jx>or luni liLtm iisnn Iimm rlie [iinkhijj: of 
n good boHw In him. Imt In'^ ilonsn'i ntwuys irot niniT', 

Tlio iinti^idu rljijionrniii'o i»f n fentnry Is wjiftli 
soim^thhig, hm i\ goml in^lslo iipijr'nninco Ik worth 
more. 

Tf ivo but gtivo n lit Hr iiioi'o nrtnition (n prevent* 
lug wn^sitr, tiioio wmiM bo no Jitn'sl nf so inurli eflfort 
to juiive It. 



Popuiiir >|ec^>iiink"s nil (lift n?rit i»f ^’our llfo 
for $ 1 <^ or sriH live years for S 3 . 



Plesiie mention Popular MedtanlcM vrlten Tyrttluir Advert [nera^ 



WING PIANOS 

Are Sold Direct From the Factory, and in No Other Way 




Wheo TDii fl VVing rmnon yovt buy at wholesale. 
You pfty the actual enst of making it with only our whole- 
sale profit Julded. IVhen you buy a piano, as many still do — 
at rctail^you i^ay the retail dealer's store rent and other 
qs[>c!use 9 , Yoii ray his profit and the eammlssion or salary 
oJ the or sales meti he employs— all these on top of 

whnt the dealer hlms^tl has to pay to the manulacturer. The 
retail protitoQ a p»laiio is from $7$ to |'200. Isn't this worth 
s&rEii§:? 



SENT ON TRIAL 



Anywhere 



WE PAY FREIGBT 
No MoQ^y In Advance 



We will place a Win^ FiatiO in any hmne in the United 
Btaceson trial, wStheut for any advance payment or 

deposit. We pay the freight and ail other chaises in advance. 
There 3 k nothing to be paid either before the piano is sent Or 
when it is received. If the piano Is not satisfactory after 20 
days' trial in your home, we take it back entirely at our ex- 
pense. You pay us Uolhjnjr, and are under no more obliga- 
Clou to keep the piano than if you were examitilnn,’^ it at our 
factory. There can be abijoluiely no risk or exfjpnsc to you. 

l>ci not imagine that it 3s im[¥>3>ilhle for us to do aa we 
say. Oiir system is so picrfeet that vre can w ithout any 
trouble deliver a piario in the smallest tow'u in any part of 
the United Btatoi jjust as easily os we can in New York City, 
and with absolutely no trouble or annoyance to you, and 
without anything being paid Sn advance or on arrival either 
for freight or any other exi>onse. We take old pianos and 
organs In exchange. 

A guarantee for 12 years against any defect in tone, action, 
workmanship or material isglven with every Wfng piano. 




Small, Easy 
MONTHLY 




l» :J7 yenm over 40,000 Wln|;; plpLiioa 

hsTci bren mnnafactui sd atuI Kold, Thejr nm roedm- 
mfrftded byji«V(jni K«t ornor* Stales, hf mnslcal 
Had scbcKP I H, by pramin«nt DFchE^stra l4vaderBi, maaia teach- 
OFB nnd iDaEicinnn, Thou^anda of these plaDOB are in 
yemr uwji St«tu. iwmo of (hem aadoubt^dly in ydUP v(ty 
aeiehbarbaod. Our cbiualu^ nA|UbS and ad.- 

drDBae», 

Mundnlln, Gu H^rp, 7:l<h<*F, Ranje*— 

Th* tofiBiof P-uy or alii of tliBao inBilrudiontfl mAi' bo to- 
prodocad perfflttly by »uy ordinary play or an Ihn pioun by 
IUOHT 1 B af anr iDaimraatitAl Attjuhment. TfaiA imprave- 
ttnUbt E* ufttentoil hr ns and can not be bad iti any cither 
pinna. WING flRQANS ar4 mad* with fbe same care, 
and sold Ln tba flame way aa Wiu£ Pianofl. Separate or- 
dan £itla1oinio sent on requosU 



^ YOU NEED THIS BOOK 









The Book 

' df 

rnkkTBurlen 



Pianos- 



iE 



II You Inleiul to Buy ■ Ptsiio— No Mnitcr Wlut Mnlc« 

A bpok— net a catulog^ae^that ^Ivflu j?oci all tbe in forma tibn by 

eaperf:s, It tciN* ahoul^ |he diCfereut mater-Lale uacd lii th4 differaiit parte 
ef A piaRo; the way tba different ptirtfl are pot together j wbat cauaea piaona 
tp gat out of order and in factiaa oompleto encyclopadia. It raakoB Ibfl 
flateCtion of a [f read carefully, it will make yPO A judge of 

lone, aotioD, workmenabip and fipUb- It taba yon bow td taaL a piano 
and View to loll from bad. It is abflolbtely tbo only book of 
lie kind over putliehed. H eotttamfl lfi£ large pagaji and bun- 
dradfl ut illUBtrations, all davqtad to piano conatruotion. Ita A 

n aifle lo ''The Book of Com plot e InfonuatioD About Pianoa.” j 

Wa send it free to anfuae wiabiag to bay a piano. All you 
hare lb do ia to aend ua yoor name and addteat. 



WINC 

&S0N 



a Poetitl 'ED-diiy while yon thiok of 
its just Riving yoor name and addreu or Fiend n? 
the attaahed cuUpOb AUd tbe valnablo book of in- 
fornatioD, Also full particulars abont tha WING 
PIANO, with pricai, tenua of paymnut, etc., 
will be lent tb yon promptly by mail. 



WING & SON 

851.1155 W«ai iistlx Si.tNew York 

1S«8 3Ytli YEAR 1»S 




asi-saa 

Went 13th 
New YopIc 

ffl thr name and 
addreiM written btioWj 
*Afl Book 0 f Complete fn.- 
formatian ufroui Pi'dnpy, alto 
prices and terms Qf pi^ymeni 
an tVint Pjancs, 
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BALDNESS 

Tl'cro Is but &nt t>^ tcH tl>^ Tir^4--n 
cfr'^ldfrc-E-s [iiitj runinif hjir. nnil lba.t ri.1ir 
K ItltLT'JVs'i'pic CX'^IULLnilliLlU dI tlu! hlGjr Ll%<*l'r. 
Tii-C pJTSiriiLar diiCiac tIiiIIi 1n.hlr|i ;■ .m 

l*:.Ti<p is iinicittj l>e kl4'.«u t-f J-’l-*- ll 

can tc iiKlILjftfiil.ty' tTcatrd. Tbc UM' c-f 

rinn>JriilT <;urn S-ti'l iiA-'i' 

kiLiviiinjf tbc specie- 3 i y nr rU’^riic, 

Jn liLf. ntetlkLae urhli-,**i‘ kN' '*ln>; 

■w K It vtiii aro- ir'istiii rktid ri ■fi'w 

f|)L|*'a ^nln frt.'hii vr'iir ri^Tnliinfii, I'rnit. 

J. IK Ani:Id,iIjc >:etehraEr'‘; 

wUd will ^rn>i >■‘■■11 iilMai I Bi riy frir^ i ctlniirtroK 

iL-. nf v'iMr CiP-C, il liH-ikIrt ■•(! Carii 3>l lllC 

liair an’l f-.ALp, an'l 2 unijilc ttoic of fliQ- 

TCrUcl'iJy '.ddcN IkcmriU ^pt^lBlI) 

^DU. H«i-. loic jc i>os1 .‘1 II' I uriE” 

PROP j. H. AUSTO^ 

If cViakx-r'fi Thc».t^ Rldg,! OhJcaigti, 




Lotion and Soap 



POSITIVE CURE FOR 

ALL SKIN DISEASES 

The Wonderful t>fscoyery of the 
famOuiii ApeCiHList in &kjn 11i&ea^eiSi 
A, J. KULTON. M. D*,tn Brooklyn, 

IN, V. 

SANOIOL TREATMENT IS EXTERNAL ONLY 

SUFFERERS FROM 

ErzfiMA. LUPUS, ILEIlPKK. lUNfi^OKM, PHirmaO. 
SOROFULOUiihSlA, SKIM 'JAfiUEK. PKDIL’ULQSIS. 
PSORIASIS. £TUUV'MA, OCJH’E&i, SYtiUSlS. AifU 
.ALL OTH KIil POIlMrt OF ULtJERATlVF. SUALY ANU 
PAlLASme SRlfl 1>:S£A3E^ Had hnmrdlilte fvltef iind 
vermnnent ciin? by Ihe uifO of SANuS^OL, Tt removed 
pt iQ!|:i li-* a nd Klm-k beAiIst iL nd rtlH'ni or athlinf feet, 

NU JE4TEKNAL MROIC1NE3 PSEIL 

THE SOAP 

Hnfi no Ttkdnlly utn wlihAut thp Kitimi wIH nLve 
yrf^qr fiL47:n iiad hftbdfia terforl nkLn. reatoiinif Iho 3lt>funct 
ivApimiarj condil Lon ot your hItKa to it^ nornuil hralthi 
nrfHlocinu Lhq freabuei^ of youth nnd yJiow ot health b.±i 4 
bk^auty. Try i t. 

Write for torti ni'An Uita and lull purtleului's? nf SAKO- 
ZUL trontmifut ifrt-n of C'hiir-^tF'- Tn-aiftLent reettiJreR 
combini'd of Lotion and Sojt[r. DrngsiAta or aunt on 
rucoifti of pricffl, 

LutLnn, fill] iRnl» 91.75; Imlf irint f 1,00 ; Sunfi 
per or jnr; btjjt, S v^nkoa, 

Addn^BiF 

SANOZOL UATiOkATOSfV. - 100-102 Eltoit St, 
Brookly n^ S, V. I>cpt. S. 



RHEUMATISM 

CURED 

WITHOUT MEDICINE 

Naw Fstama.! RazneAisr Is Curlimif 
TtkOusandB ThrOii^H Tliair F eet. 
We 'Want tlie Nama of 

Sufferer so Wa Can Sanii 

A $1 FAIR FREE TO TRY 



\I,TAR DliCOHATIONM U'lTlI KLUf'I'RlC 



Hov. Ftitliur PfiifriuitlJiuii Of St. Psilrit^k^s. Ciitti<‘- 
3ii-nl. St. Ijuniri, iiTi i‘lpj'lr]3'liTii of iis> miitiU ttOlCily, 
IlH'PIllly hu pljJlJlLL'rl HL>rl(?S'; Of ■ti tf'd-Pilt EoilK 'ivhlidl 
^v(n-c Hp3'eiii31y ]iU'iii<.Jiit; riuil i'[Tppt]Yt‘. Tlii‘ iiltnr h'Hs 
ndonipil wiiti .oi) of :i Ujify Ki'i-r'iK 

Tin.' >i5it;]t's stfiEiiu 41IK.1 ilu? uLlur stiitut In am 
■Lvlilcti iip])p.ii's chtiranliajjly caivt'a'uouj^, lti lU'iliT tliut 
Ihi' fiJtnL' ijf i!ii' Jik'ssi.-Ml \'‘irjriu, on ilw uji|ki'^Eip 
itin.v lurt l.i'tt i't-IL|i!5oiil, piili'-bliiL' (•■loi'ti'U' liiK'lim liaivi- 
kopii plncpil rtroinnl El. gmr] tln-.‘^<' Ihr ht^ivpiily 

Imi'' to thi- (lollnite tj'm'lutr of tin' Htutno anad tkai' 
11 in I'll If' il('f‘oL':tl Loiiff. Tito lunlta nit nr In- nKlow tv It la 
72 L'oldf'n ll;r]its., m Han tn|ii of ivlilrli tkf ciiif^sflijt 
oittllnuil ill ll^lit:=: ut' roi], Thu roloi' tliiit n'lia^'^fpiil s 
t!n^ Itiri" of Gotlr 



St tiil lifi taionpy -oil ly yrnjr nailin' — surirl it toclny, 
Ri’lnrn iiiii]l wlU IjI'Iuk ,von n |inli* iif tin- c'ok'ljriit4'i.l 
>1Afjilr n>«T uUA|.^r.s iviiioia jiri' l>ao^iut■in^^ f^ni-li 
iPiiiiiirtsaiEiti' i-ni'i'.i In gill klnils of rkaounniitLsfiii, id i runic 
or iit'Hti', 310 nmtlpr wtimi lof'ul.iil fir Iio'lv ^fiavrrm 
'I'c'st tiu' DrafM lliol^nitflily will'll Ibv.v foiiiP, nniJ If 

,VOO iiru fully Kllllf-'tli'd wl(li fbu lirlu'ftt |■^'i■+'lv^'■^|^ you 
fni] sojnl UK Oiif ilolhir. If mil iLmy f'ost vfna tidtli- 
lii4,K VUU DL^ClDt:, 




THAUk J ^ Thrift' vvontlorfnl Hlllo 

PniftM jii'o iiniihtfiij}!; 
ninn^JiL^ robiiiltM, iiiriiuf 
frisO'S of 30 flinl 40 ypaira 
FtiimUnt:, uftfi' Ji llfethiio 
of milTt'rlii^?, Tliuy tlniw 
itllt fiOlSOlJSS lllfttPlIll of 
tr.vlnfr lo cirh'O tliom out. rnrlnii rhc'iinmtintn tl iron frit 
the prr--nf pnri'H of rim fopt niid tlir Kunslllvp norvo 
^nTiLTllfl Un'rp loi'iitpil. Our tlifnipntuls of irttcri^ from 
oil rod trll n -itory f;ii- niorf' idfifniciit thim 

nny nrhorl Ir^pitioiit. Wrltt- loilsiy for (In' rri'O Drnfts. 
JUlii Our spli'TinHfl laookli't oij thru runt Emiii, f'onininlni; 
iTinriy topflnioaitnlK jinr3 plititojiriijdnj- of pivri'il PiilTeT- 
ers. Foot Dm ft Co., flul Qllvyi' JJIdp., Jntk 

aou^ H'liolj. 




KEUFFEL & ESSER COMPANY 

OF NEW YORK 

til Hast riadison St Chlca^t" 

Drawings Materials Surveyini; Insiruments 

WKin- FOR NEW CATALOO 
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TKe New 



Popular Mechanics 

PREMIUM LIST 



Fullar Illustrated 
Is Now Read)^ 

BOOKS FOR MECHANICS. 
ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS. WATCHES. ETC. 



Something for everybody given for 

one or more new subscribers* * 

_ _ .■ ADJ 3 HB 8 & 

Popular MecHanics 

JOURNA. 1 ^ BUILpDING, ^ CHICAGO 



jctuRTviav or A :vii?Ks 

ThoURiLtinJ!4 of s(*VN'ml i.ljiyw on roll- 

rond truinw lo ri-iuli (Lsi? Loiiin ]‘;x|«>jjUlon, A 
Ijy ilio AineiiCiiri ^ Ttle|>liQint? 

Co[ll;^^n^[,v doKf I’ll JOSS tli(' rfiiits^ of a ttdeiiliouf? nies!i:ueu 
lis foUott-'f; yii]ijiOfti" tlift inoisJiafSr romi'fl frnra n 
Y&rk [.illtr:c IjiilMJiiK. Fi'oin tlni trimHiiikUM’ on llie 
tlpsk <jf i>orft«Ti ivIlo Im Ktionklnp, tlio Kotitid Is 

crtrrlod ovt^r wIuh. ^'Oiuctilpd i>t‘rliu|ts l>ebltnl 
wImloH" tliroupLi iho liartUjsm to tJie ror- 

rliloxv It down 4^1«'vji1sjr sibnft, [bn'J 

theiiCE.' to a ealjik‘ i;|ik1p‘p struj't. Iloro It joiir- 

neyfl OY4/f ii iviro, onf’ **t ■vvrj'ifppt'Ml in 

a Iffld-Hlirril bril eaijlo, und tbus reaolifA Uio Mt'arvpt 
central olllof, wbvro it jUbssfy Uiroiij;li ilie iiinlii aiiicl 
loDjT-diJsitani'i' sswItoEahofmltf naval tlisdr nppnratuir:. 
TIk’H It flpiylira tbroiiftli A onHc to tbo Ivaiiks: of 
llio 1Tud»o]ip wliori' it ilIvt’A iiiidt’r ttn^ irlvor In nn- 
othor oftlvl(++ and so I'onrIu'a Jrrscy CUs\ Ilb>ri‘ It 
pwK to tilt' jioln lines ni] It wUl auakc Its 

Joiiriioy' vv4fHt 'WjlPd. It pros^srs tivo nioartown iiud 

p|ur-1nnds of Nv‘\y Jftbis'y. mminta tho sbaijow of tlio 
AllefbaoEotf ha. Pt-mtSi.YlvairdaH niid ilofloonds 

to finrt thi'OHjzh fnmiinff Ijioits and niinill^ I'oj'Soiis. 
piiflt Plttsburj?, ivlth Its finuiilr!c''Si, and ovor a little 
Etrlp of Wt?st On tiae Ivainks of live OIUo. 

It 1 -ulopH miotlofr oivlfHv aatd eiii'Prjfes nn tlie farther 
shore to trateol tliroi]j;;li tlio plmiKant farndna landM 
of Ohio aoad IiaElEjiNa, aoid over the unilnlathifr aar- 
fitce of the I’mlalv Staitr. lay rocnl^ wliieh tj^IihI 
thi'^nic:3i trreai rorn tintl ^s'^hi'at fields. Its joiinu-y 
Is now nearly otit* but the inljitafy Ml^ts|HJ4ljv|d 
llowa h4?t^vcen It nfid tts tlei^tEiiiition. Catisslaifp on 
one of the ;:re;it brtdpres. It maikebt the last of 

Ita Jnnrnoy throiajjh tlio rondnUs under llie streids 
of St, Tjjiils. tlirnoo in iiinl 4>tlt of Ihe central otiiet*( 
baek tl]™ii?:;h condnitf!, aiud over a£?rlnl wires to tht? 
tidobhono of tlie pi^r^on with whom the timn hi New’ 
York Is talkinj'. Anti th€^ Bound hus been carried 




I Can Make Money 

For you. Heroes the prnnf . I loolc ft .SCO capital., 
sunplleii by Famerfi, \Vomeo> PhyaicliMis, Clcrhfv, 
Clergytnein etc.^ niid in an honest but ver^' prof- 
liAljle hnsiness, conducted only in N, E.. 1 mtd my 
fitocliholders thrmiKh the Belfast Nation^ IJauk, 
S 3 :tO. 04 MJd«» iai ca-sh. This Is hiatoiy. 1 luaide 

pour poop Le etch* I did It 

THROUGH CO-OPERATION 

They heliwd mo cairn the money. Just read that 
over anafn and realize the protlta I made. iiTery 
# 1 * Every stockholder golthctr 

share. That "a my wiiy of tloinff buhluess. 

I now have anew’ hnslness of ihe sanifi kind, only 
my Held Is the world, my idau one of extended 
j-io-nperrttlon, fiiockholdera every whore who 
fan ntve moi liiromiatkni and lend their Infinenre. 
The tllvTdends mnst be larj^e, I already hiivouver 
OttHkt BtcH-kli oldens.. 1 want a few more. The 
sh art's are ii^oin fast. I fere's the point o f Int oreJSt 
t o YOV . YiHi invest if 1 . or 1 100, m(mth ly paiTnepts If 
yon w ish, and become my partner. A'ou will be met 
on the level and tn'atcd on the square. Behind 
that BlalePtent I place 30 years trf unii*rn.lshe<i 
bi* V, i ns'SM record . This Is ao (^et-rleh-qulek scheme^ 
no ■ ‘ I'renzled Kl liatufl. " Jnst In ^^Bl ifnaic, A U the 
proof you want. Keferenoea, Banks, BnsUieRH 
Men, Church and Public OJtldab, ete. Send your 
avirhes on a iHj.sial caivh 1 will send you a 34-pagfe 
book FREfi, £ will pay the poatkge* It wTll tell 
you the w'hole siory In a W'ay that win interest 
you. JUsl ABk me to prove every stnts'mentr in 
this ad. See if I can do it, E, F, HANSON. 

Q143 W. Mjuiison St., Chicago^ IIH. 



betivepii the two cIiIck In a fraetinii of the time 
rE'rpiSri'^d ffir the (‘onductnr’s wai'iiliig cry of "All 
[ibifsirnl" to rciioh the people hurryhvff across the 
stiitLoii plsitffjrm to tiiko the espressj train which 
speiirls 2ti hours on !lie ti'lp fi'^ouv New York to St. 

* > ^ 

A dam AvIiU-h wEU cost .^I.IDO.OOO aiut wilt be one 
fif rhe lnrj?eBt In fhe- world in to he I'Oitfitrneced In 
the Suit River Viillcy, Ariznim, Tlii- ibim will Bup- 
lily ■ft'iiler iHJWtw (ov bunilriMlB of plnecB tbroupliont 
the territory and w'lH oversow SSO.OOfi neres of Imid. 
It will bf 225 ft. lileh and 200 ft thick nt the 
Luse. 



IVE CAN FURN/Sff ANV MECflANtCAL BOOK PUBLISHED. 



MECHANICAL TRADES 

AMERICAN artisan MANUALS, doth, price 

earli. EucL tin' hijjhi'wt nuthurlty in Ha pur- 
tlcuiar ilcid mid recoguLzcd ua u maiidArd \ior]k t>y 
thoee who know. 

The TlUuiiillhH' 3iIrtiiuaL PHeo, ^3,50. 

The House WiiruiUifT Mauiiat. pricey ^fS.SU, 

The 1-iiH WatfT McmUJll. Price, $S.5S. 

The Cornice Work MiinuiiL Prlcu, |3.50. 

The Manual of Biistucaa, uud llie 
IM AMi AL OF nEtEII"rs. pages, doth, price 
$3,5(>. Telia huw ihe variuuH lacijuers, bi'ouaca, 
Boiilera, vjjrniwhea, alloys, ccintula, ere., Jire intuli'. 
Receipts for 11(1 (ilQ'crt'iit kinds of solder and thi' 
vohiiuLiiouij Judes t'OiupriHea 1.718 refoa^eiiCL'S. Pro- 
ceaaea glveu will be founti of spindal Till no to flhoct 
metal workers, lu n miinher of eases the iiifiJirnia- 
tlon Is furnished by luauufaL'turors or hy skilled 
lueetiiiiilcs. 

H.^RNEi^S' MAHER'S COMPLETE GUIDE, Ry 
C. C. Martin, (ith eiUtlou, J4u pages, eh)thi prlet! 
$2.EKk One of the b&!>t lest bi>oka on haiuuss mnk- 
liifi' ever publlslied. A eoiuplete key to luiigtlis ami 
widths. Ninety dltTereht khuls of tiaruess cut, 
weighed and made bernre your eyes, also all ktud*! 
of strap work illustrated. vast avalanctie of In- 
JurDiaiicm ilnit emmtJt be foiunl anywhere e]s;e. Thljii 
work eomblned wLih an appr<'iitlf<* all that is needed 
to nroiluee a flrs<t-elasB eiiLler that will not waste 
Jeatiier. - 

pRVCTirAL HI.ACICSMITHING. eouipllod from 
the* pmetEirtil artlfies which hare appeared during 
the lasit few' years In the columns of “The Rlaek- 
Hinlth and Wheelwright." 1 vo I nines, cloth, prlve, 
each. |il. Treats of the detallH of the praeticul 
application of the trade and Is snltabte for thoae 
W'lMliUijj to establMh tlie trade as well fts for those 
advanced in thu art. The tuily book of the kind Iti 
the language. Vnhitne I treats i>f ancli’Tit blnek- 
RmlthlEng, tells llrt^v hammers should he tnade, etc,, 
etc* The eliapterw are: 1, Ancient atn.l Mmlern 

Hauimets; 2. Ancient Tools? 3. Chlmueya, Forges*^ 




FiroB, Shop Plans. Work Benehesi 4, Anvils aad 
Anvil Tools; S. Bincksnilth'a Rules. A’ol. 11, In 7 
chaptCfB, In Clinpter 1, treats of Iron, and steel, 
w'Toiight Irnu iilid ifleetr rotting; and crystal I IzatJoii 
of lm», heating steel, testing iron and sti?el, treat- 
ment and ivorkLng of ab'cl, liuidenlng steel , restor- 
ing burnt steel, cold hammerliig Iron. In Chapter 
may lie found Bcverul way a of making I hose tcHila 
and Chapter .3 teEI^^ hotv to make all klnda of eliiselj?. 
Including eUppiijg and eohl ehiisels. Chapter 4 trenta 
of ilrllis uiieI drilling, method of niitkliig several 
styles of drill prcssi^s, Al^o an article i>n drifts 
ftiul drifting. The prliieLplCif^ nf fullering may ho 
found 111 Clin] I ter o, with numerous, examples. The 
prii;clples on whP-U edgiHl ttuds opernto fonrid In 
Chiipter with hints on the care of ml-scelluneoua 
tools. Chapter 7 Ik a eontiiuiatiou of Chapter (I, and 
with each description of the methtal of inaking are 
lIlustrationB. Volume TIL Even more iifiefnE and 
Im^triictive Thrtu Tw ii previous volumes. Chapter I 
gives blnekamlths' tools, their proNovvatlon, beufh 
tools, tonga, tools for farm work, tonh for holding 
plow boltn; Chapter *1. wretiehes and their uae; 
Chapter 3, welriltig, brazing and aolderlng; Chapter 
4, uses of steel, tempering, hariienlng. testing, etc.; 
Chapter 5, Land forgings; Chuptet ti, maWng of 



chain awlvele; Chapter 7, plow wort. Volume IV 
CQiupletca the Merles and like Its compnuiou rob 
umes, coiitaluK very iiuuiemuB llluatratLohH. Chap- 
ter 1, MiiUL'clhbueous carrlagL- Irona, hammer si goafs, 
etc. Chapter "i. Tires, cutting, welding, heudlng 
KJid setUugi how to make a lire; huaitng furnace, 
(.'Empter 3. ISelllug axles, asle gauges, tblmldo skeins, 
etc. Chapter 4. Springs, huw' to make iiEid ri^su^t ; 
different ways of w'eldtng. Chapter 5. fJLib sleds. 
Chapter tX TempcrliiE tools, Chapter 7, Froporllon 
of bolts and untw, forins of heads, etc. Chapter 8. 
Working HEOei, weldliig und Cdae hardening. Chap- 
ter b. Tables of Iron iiud steel. Including alae of 
Jnm and illfTorcnt farms uiied !>y carriage, wagon 
aiiid sleigii makers, 

GUNSMITHS^ SLIlNUAL. Large l2mi.i, 40i> pages, 
i I lii.it rated, cloth, price ifin To be ftpuiid here an? 
cLeKCrLiHlDna of guiia and pistol#; Httlug up a shop; 
gL'ueml gunsmltLliig; taking apart, ilennlng and 
tuttiug together; tools reQuIn'd, Iww to miike tools, 
the work bench, working in iron, sti'cl. copper, brass, 
silver and w'ttod; gun stocks, gun barrels; tools for 
brecehlii^ guns; tuols for ehriuiberlag breech load- 
ing barrels ■ browning and receipt k for bmwning: 
valuable miscellaneous receipts; jiowdcr and shot; 
judging tht' ijualUy of guns; iiHlng the rllle; using 
the shotgun; UKlbg the pistol: vtjaibuinry tsf ehetii' 
Jt-als und isUbstniiets Itstnl lu Aarldslivh, etc.; calibres 
of guns; rltllMg, fivlst of rliles. etc.; directions for 
takiug apart niid aHsembllitg gnus, rld^.'s and pistols. 
In fiLcT, 11 cotnpl<?ly practic:il guide to all bruiuhea 
of the trade, 

JAPANNING AND ENAMEiJNG. By William 
Kornmit Brown, 32 pages. Ulustroled. bvo, cloth, 
prl^e Contents: Enameling appliances and 

apiairuius; Japaiuf; or cuatite!#; Lu lest enumcE for 
Jeail Japnuning metals; Japanning tin; ci]nmell]tg old 
work; for cast iron, topper cooking utcusEls, >i(n^csH 
i'Le.; jaiints emd vnndshE^s for metallic Hurfaces- 
backtiig for Irot]; prOt.'csseS for tin plating; galvan- 
ic inj>; metal polishes; colors fer polish eil brass; n 
ffoidea varnish for metal; painting on zinc; carriage 
vunilsh; Japanese vanilsh and Its application. 

1^11 Vt-'riCAL «A^LK\L OF flULME PAINTI^U^ 
GH. 4 TN!NG^ M ADDLING AND SIGN WRITING, 

B.v ETIIs A, Davidson. 12 juo. 394 page's, price ^2. 
I^'dII Information on the proeease# of house ihduting 
In oil and dlstcmiier, the foriniUloii of letters and 
Ijrnctice of sign writing, the principle# of decorative 
jirt, Q course of eli'mentuiry drawing for bOUsC pnlnt- 
prs, writers, etc,, and a collection of useful receipts, 
its llluslratlouji Eire colored plates of woods and 
marbles, and nunn'roiia wood engravings, 

TAPEH HANGERS’ COMPANION- By James 
ArrowBoilth. 108 pages, price, Prsictlcnl op- 

erations of the trnde K.vtiteiTiiitlcnlly lahl dowt:, with 
copious direction os preparatory to pnpcrlng; preveu- 
(loti# agninst the effort of damp walls; the vitrlnus 
cements nnd pastes ndapted to the several purposes 
of the trade; and obsorvntfous and filrcctiona for 
the patwllng npd oruanicullug of 

P.41NT AND COLOR MI.AINC. By Arthur Sey- 
ipaar Jciiulngs. pages, jllusirated, cloth, prlt'c 

iS2.3d. Painters, decorators and all who iiAve to 
mix fihh.w» wlU hud this a practical handbook. Coli- 
talnt? 72 satitE'lea of aetunl point nnd more than 41N) 
dilTcrciit Color iul.?cttn'4^s, ulth hints on the testing of 
colors. Mi. Jeuuluga has Iticludcd sample carda 
^howjug 48 dilTcicnt colors with their CiirrecL nomen- 
clatures nnd has described the methrsl of mixing not 
oidy these hut almo«t every other color that n client 
would be likely to dcBcrlbe to a ijakntor. A chapter 
din'otcEl to brushes and us<'fiit and practlctll hlutU 
wild recipes. 

PAINTERS' MANUAL. IG mo. Price, EOc. 
One of the most complete gulden to a mHcbatdc 
tragic that to be found on the market. Given 
compk'ic tind couipreheiislve riilca fur house and sign 
Iialutlug, graining, varnlshiiLg. pollnhlng, kalsomln- 
lug, papering, lettering. staiTdtig, gliding, glazing, 
mllv'eriug, aiEulyNla nf vohirs, linriuony, cohtPflat, phfi- 
osophy, theory, and pmctlcc of color, prlnciplce of 
glass staining, etc, Iiwhidlng t\ nciiv and valuable 
treatlsi' rin Hfjw to Mix FuEiitg. To the learner the 
book la «Imi>]y Indlspcnwabh'. 



FOR SALE BY POPULAR MECHANICS, JOURNAL BUILDING. CHICAGO 



MANUFACTURERS WANTED 

To Make the Following Articles: 



Ka 1512— SHADE ADJUSTER; Waula 
Xa. 1013— UMBREIJA CARD ATTACHMENT: 
WiitUrt lO.OuO. 

Xti. 1014— t’'1'RlXC.I CUTTEIU 

— UiiABS l‘UMBS: Wiintfl 2 DO. 

Xu. 1010— HYDRA XTfl: Wants 500- 

X-t. lOlT—ABKADIXC llACriIXES: Wanlff 0. 

H)l?i— rjqiTID COOBKR; ’\V:iiits loO. 

Xu. 10B»-*-BATKXT HPIUXl.'JB: W:Uits 1,IHK^ pail ' 
Xlv 11320— toy CrX?: WatJtK Bi>00. 

Xu, HK21— rATEXT TRACE DOCK: Statii|u'(l. 

Xu. 1022— PHOXGED WASHER: Stsiiiipi^rl. 

Xu. 103a — MECHAXrCAl. TOY': Wauls 10,0(10 du 7 , 

X i. 1024— CUMRIXA JTOX MEASURIXG IXSTRU- | 
MEXT. 

Xci. 102n — CLTRTAlX JIOl.DER: Wants 10,000. 

NiJ. 103S— STOA’E PfPH EIA'ER; Wmiis lO.OuO, 

Xu. GAME APPARATUi?: Wauls lOoA'OO. 

XYi. 103Js— W'OOD PARTS FOR 1‘ACKAGR | 
TR.VXSm'l'TER; Wants 100,000 suts. 
Xu. 1033— SHAFT IRON; Wants 100,000 |NO]fH. 

Xu. lOao- METxVt. ADY'ERTISIXG DEVJCE. 

Xii, 1031 — M EAST 'RING TAPE HDEDEK. 

Xu. 1032- IIOTieiE DETACHER. 

Xo. 1033 — PAPER AXD PENCIL HOl.DER. 

Nu, 1034— PEAXCr PICKING M Al.TllKO:; YVitat'i 
Xhi. J 03 rv.-.-CIlALK YVatiT-'i 2 , 000 , 

Xu. 103C — ilEAT HUJ.UER; Wantw 

Xo. 1037— ECOXtJilV match BOX: WiiiiT^ 

100,000. 

Xu. ]0 3S— REAMER: WniitK 2G0. 

Nn. 1030— CASH REGISTER MECIlAXJSM; 

Wants 100, 



No. 1040— HOSE DPT!' AC HER. 

Xia 1041— HARM EXT SI PPORTEU. 

Xu. 1013— PA'rEXTED Ct-ASP. 

Xu. 104 3 — EXERCISIXX'i i[.\CiHX’'E. 

N„. 10 4 4— CASOBlNE UCRNER EQR WASHING 
MACHIXM. 

Xia lylu— CALiPEJLSr U'uut;^ 1,000* 

Xu. 10-lG — SPECIAL PAltTS: Wunls SCO. 

Xu. 1017 XEWSpAl'Ek WRAPPING MACHINE. 
lu4.s^— WuRK IH.IUIER FOR MACHINISTS: 
■WaiitfT, 300. 

Xu 10 4S— Jiu TTEKI- LY CATCHERS' GLX r 
Waniw 1,000. 

Xu- 1050 — PuK'J’aBLE OTRE ESCAPE: Wuntss 

ICO. 

Xu. 1051— RijRLJlX WINDER ATTACHMENT: 
Wauls ]f>0, 

Xu. 1053— S AXD BLOCKS: 'Wnnti^ 100,000. 

Xu. 1003— detachable AWXIXG FRAMO] 
FIXTURES: YVaiits 1 Joz, 

Xu. 1 o:G— SAI j;SM-\X'S sample of cement 
BLUCIC MACHINE, Also Full Slso 
iMtaiil. 

Xu, lor-3— X[^T T*OCK* 

X.u 1050— STL’ -MP E.KTRACTOR. 

Xu* 1058- CORX H-^HVESTEIP ‘Waiitu IfH). 

Xu* GR.MIIXG AND DITCHING MA- 

CHIXE* 

Xu. lOGO— -WREXCHES: Wants LOGO. 

Xu, lOfil — GRANITE COFFEE POT. 

Xu, 1003— COTTON HARVESTER: Es^ju^ts Thi'm 
til Cunt -\liuiit flOtJ. Ear'll. 

Xiu 1063— MUSIC CHART. -- 



Popular Mechanics has received duriniT the past month inquiries from parties desiring to 
contract with responsible manDfacturere for the manufacture of the following 
articles* In corresponding be sure to give the Inquiry Kumber- 



Tor Details Address 

''INFORILATION BUREAU/' POPULAR BEECH ANIGS 

JOUBKAI BTTILDINO, CHICAGO 












Millions in Oil 



To ma^o BIQ money on a stock inyestmont buy a good prospect when the stock 
is low in price. If yon wait nutil it pays dividends yon lose the biggest advance 
in its value, and will have to pay a premium. Stock in the New York and Western 
Coz^lidated Oil Co. can now be bought for 40c. a share, par value $1.00. In six 
weeks it baa gone from 25c. to 40c , and will undoubtedly be worth $1.00 by July 
1st, when we expect to commence paying monthly dividenda Don't wait a minute 
to write for our booklet '‘To Obtain Success/' and full particulars of this unquestion- 
ably the most profitable enterprise ofiered in many a day. Another advance in price 
is likely to occur any day. 

We own nearly 0,000 acres of the richest proven oil lands in Ohio, Indiana, 
Indian Territory and Oklahoma, and are now producing over $8,000'e worth of oil a 
month. Our production from now on will be limited only by our ability to drill 
wells. We are now selling stock for this purpose. 



The New YorK Mercantile and Finandal Times ends a two column 
article in their issue of March Ifit 1905, by saying i 

T!ip ontl niimicil^^l TUno!^ lias carefully ^^xamiTiwl into 

hotb the proiM^rty aiul imni a foment of tlio Ktnv Vork tuid Wt-stern 
CiinsolliUtiHl Oil L'oinpaiiy mul r<t ron^Iy comnipiitl them to tlio hivpst- 
luj^ [mhik*. Thp ihni. M. 1). tSlmw, vlee-pretiUleiit of tUe t^ompniiy, ha« 
Ji:ul many years^ pxiierloiicp hi the oil busiiifisii aiul rpjtarilch as^. one 
of the most expert nil mm in the country. He has iiimlo mllllunH in 
the E. .J. Miller, wen^tary and treasurer, has Jnsit reHi^jiictl 

hif^ [kOKittoii a» rnltcd Stales wiirveyor of oti^toms?!, to devote Ids whole 
time iincl attention tn tliis eiilerpriflc. Mr. Ueorfre W. Dmi, imbUsher 
of tlie Columbus, Ohio, Citizen, ii newspaper puldlslier uf recnj^idzed 
Inteprity and ul.nl My, und W. C. W'ullace, OEisiiier of Coliimims post- 
ofEer*. are also on the diroctorute. Jn ciieb State and Territory tiie eoin- 
l>ntiy"#i prtjperiy is located in the heart of the best oU prodiiehii; sec- 
thm^s aiid u liere the hi^irheiet ji^radc oil is found. 

So w^\] diir WQ think of this eiiter|>rise that we have personally 
tanii^ht a larpe block of the stock, ludleviuf? It to bo an exceptional 
opportunity for safe and profitable investment. The stock will im- 
doubted! V be worth i\ dollar a share within six months. 



Since the nbove was in type w'e have purchased the Goings farm of 130 
acres near M uncle, Ind,, on which there are 8 wells producing about $7,000 
worth of oil a month. Dividends are now assured at an early date* 

It is not uncommon at all for companies operating in above fields to pay their 
stockholders 100 per cent dividends, some paying as high as 1,000 per cent, few less 
than 20 per cent. 

NEW YORK <a WESTERN 
CONSOLIDATED OIL CO. 

41-43 WALI- STREET ii i> NEW YORK 



i 








MAKE YOUR OWN LIGHT 



Th« P«rf«ct: Sm^ll 
Engine Ever Built 



p. GflfioIJne KnglnpH C LEi^Iit Oeuft- 
rator, 25H) fee^t CtivorLiil \Vire, 36 feet Ij^mi 
Cord, G 16 -Candle Power Lampti, G Sockets 
Itosetlea, 6 Porcelain Tubes, 50 Porce- 
lain Knobs, 2 feet Clr. Loom, 1 SwlteJ^ 
S'tiao, Solider and Tape. The above com- 
plete and perfect outfit is offered at s 
price BO low you cannot afford to burn oil. 
Send for deBcripth’& cireutars. 



STRONG DURABLE 
SIMPLE POWERFUL 



Mounted on solid wood 
base. All tonneclioiu 
made and read^ to run. 



JUNIOR ENGINE WORKS, 



907> 160 Washington Street, 



Dopr Sir:— j*on I 50 op™ for pn invf'stment wIiicL will yield, with rpasonable 
aaffurnnee^ from 50 por cent to 100 per cent each year? 

It will averpjije 75 per eetit — \vbich means por coot a mouth. 

When I say investment, please tindeistaud that I do not mean a gainblinjr proposi- 
tion, such as stocks iind groin speculation, or borse-mce betting:* nor anything which 
reqnlrofl von to buy wliat yotj do not ivant* or sell what ynii have not pot. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which has for its eomiiiodlty 
products proflucet:! by nature, and in turn manufactured into coiiinict'cia] necessities, for 
which the demand always exceeds the suppl.v- 

Aa a representative l:>nainess mn^n, I fully realize tl^e annoyance of receiving unao- 
Jlcited literature and advert isinp matter of unhiiowii propositions. 

Therefore, before placing before you. in fud detail, the venture I refer to, I ask your 
consent, and for that purijose I atfacli thia coupon, which explains itself. If agreeable* 
and you are open for a propoidtion which will produce all that I claim, kindly ^Iga and 
mall it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to say* that the men at the head of the corporation which I 
represent are men of great wealth and undisputed commercisil integrity. 

There is not a single fiuestionahle feature in the entire plan. 

May I hope to hear from you by return mail? 

Very sincerely, 

L. C. WELTON, 59 Clark St, Chicago. 



j 



CCtJlPOBr 

Dear Bln — You mciy send to my full dctailia <if tbe prt>[>ofjEtloii yoy refer to. 

I will riirpfully consider the m^itter, and, if Isforestrd, will write you further. This with 
tbe distinct uudcTstaLcliag tliot I am under uo oblLjfittEoiis. 



Name 



Postollice 






County 



Street and No. 



Date 



1904, State 




ThaWARMER'llTTLE WONDER' 



A Cornpletc Grmdin| 
and Outfit 

r«>t bo]]io And 
ciiiFE'S bfniT" tijnti' nrnJ 
HilvtTA'B.rE! imd i'Uilory ]1kti 

|sJhni-|nii>Hi i djft'd twilH (if dtt-L-fJiitinn. 

SU(Mf.4. ^EErVi iq, hutt hlfTfi, I-UV \V|J| ftlD tv 
WtAl] dfnaoii!], wwinjf mAc^hlniii nr attii;^r ■ 
iJnht tuirfELincrjf. in ev^iy 
nA>m£* Ehiw buitur wilJ fiJJ q, 
Ion® fi'Jt wahli Punt ifttii, 
'I'lcCnris biiti'liprn^ Omiks, 
c rt r p n tt I u r fl* 

(I I kiiii t:i!; rd dihI mec Elfio i kin 
h'f-nrrKlIy will tind this 
lUitHrhlDti nf Inimi^ntiEt piUau. 

PrlL'Qforiiplutu, i uuItkI ] i( 
UTTiE'r^r wh.iH'l, |^'lil'py 
<ffir^wflr ttNiijiiuif)Aii^iil, LD 

. , hiiftnn n n d 

ntiq t|.f sIItUf smd *tCul tHi(' 

whins cotupftKctprm fl.W 

'■■al7irpi'l T^IOVII' [|"ti:" H b T fLlhtl. J 

AMJlptq^r pMlEml. I'pkiUhJtJ Wtirii#«riij. Tbll 1 b n.,11 i 
|ny -bpii P'0 h ll k-ffcriP'ffal^ TRruiik J-Mlr riHlBM- I T HIIHeIa^ J 

f^rini-f |1] t|iMti Tehi.Ti«iL ildiiktbl F'll I Hf 

KFtptLlB thta E ihlK. C^HTTffOOihB'd pdtL zlU'-iM OuJ^lttA. 

-b2i^h: Ur [iiiin»T dMu io 

WARWR MOTOR CO., fla[[r»n Eliq, 

l)t>lhth 1+ Sew VoTh CEiy 






I Factory and Shop 



Hers^ 15^ ]ii«t what 
need— a 

Ooodp. 

Our able 
PocKet 
Hnife 

^hlcT) embodlefl tTi* 
foll&wihff 

EIGHT ADDITIONAL 
— TOOLS- 

Allif^ntni^ Wfenctl, Wlrfk Pllern, TiVitin Cutter (will 
cut barbed fehCi- Win Honf lluok irftn fltsfri be 
u?ed for a imcklrtK hook abowt tlie eni^lne!, ftiiTew 
iHver, Scrtnv UH* Swedpitip Awl^ Hud Lcallter 
l^umdi. The bJades are tenvp?red lo wlthsiabd 
liartl and am made of the bsat 85 CLi.rhon 

cutlers' steel. 

These tools are TieEded almOi^t SVerF oaS^F aha 
you cannot afford to be TvlihoUL them. 

^cc $1.25 Poitpaid- 

t send ^Oiir order TOU AY 

K^nt« Wantsti 

Devine Specialty Co. 

$42 SUte Life Building, Indianapoiit, Irid.; 



Hand Made 

BO-RAS-IC 

R.azor 




These Razors are Honed 
and Set Ready for Use 

£Dob rflZ'Or aCeoinpKniad 
bF ffuarAutee 



On Sale for a short 
tiitie oitli>’. 



A UmUed supply 
in stocks 



One Razor $h00 



Smith fSl Hemenway Co« 

206 Broadway, - NFW YORK 



DEPT "if* 



.J 






"piru! TIE BOffSER 





Handles 




All 


:r : > 


Grades 




and 




Kinds 




of 




Lubricating 




Oils 






SLNGIuE hDQLlAliL OAEUN^ET 

j WASTP rjj jri . soAK£a floors 

1 Th« "ViLKfr' 1. P.HCL]. bllcd 

[ AT OMF H'i’ROXE: there la no 

ii qvErdon. 

I Fifty Different Slykd. Send far Catalog )!ll. 



S. P. BOWSER & CO., Ft. Wayne. End. 







